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THE LESSONS OF MANILA BAY, 

The brilliant operations of the American fleet in 
Manila Bay have served to emphasize several well es- 
tablished principles of naval warfare, the truth of 
which has been recognized through many centuries of 
struggle for the mastery of the seas. We believe it 
was Napoleon who said that Providence was on the 
side of big battalions. That may be true on land, but 
the history of sea fights without number has taught 
us that Providence is on the side of forethought, good 
judgment, discipline, dash, well-timed audacity and 
above all straight shooting. All of thesa qualities 
were conspicuously present in the compact little 
squadron of half a dozen ships which in the gray 
dawn of that eventful morning circled around the 
bay before the astonished gaze of the enemy and 
at a predetermined hour and on a predetermined 
plan began to blot the Asiatic fleet of Spain out of 
existence. 

The two most important facts brought out by the 
Manila fight are the ability of modern ships, even of 
the unarinored types, to engage land fortifications, and 
the incomparable value of accurate gunnery as a 
means of defense against the shell-fire of the enemy. 
The astonishingly small casualties to our ships and 
their crews during several hours of fighting is not all 
to be credited to poor marksmanship on the part 
of the Spanish gunners. It was largely the result 
of the rapidit}- and deadly accuracy of the storm of 
shells thrown by our vessels, which rendered the gun 
positions untenable and probably disabled the crews 
faster than they could be placed at the guns. A crack 
marksman behind a modernhigh-powered rifle is worth 
whole inches of armor protection to the ship on which 
he serves, and it begins to look as though the theorists 
might prove to be correct who contend that modern 
fights will be decided by killing off the gun crews 
rather than by penetrating belts and demolishing un- 
arinored ends and upper works. 

Not less remarkable is the fact that half a dozen un- 
arinored cruisers should have run past shore batteries 
of considerable strength and blown out of existence a 
fleet that held a strong position under the guns of a 
powerful battery. The supreme confidence with which 
this supposedly impossible feat was undertaken is only 
equaled by the splendid audacity and cool deliberation 
with which it was carried out. If the Spanish fleet 
was taken unawares, it was because its admiral judged 
— as by all the canons of naval warfare he was justified 
in doing — that the American fleet of cruisers would 
never dare to undertake an attack for which only 
heavily armored battleships are supposed to be avail- 
able. The success with which the fortifications in 
Manila Bay were attacked is certain to enhance the 
value of the swift cruiser as against the more cumber- 
some battleship. The danger will be that critics will 
lose sight of the fact that the forts and probably the 
guns were not of the latest description, and will push 
too far the lessons that have been taught by the reduc- 
tion of Cavity arsenal. 

The battle has shown again the absolute necessity of 
removing from a warship every piece of woodwork that 
can possibly be spared. Our shells loaded with com- 
mon brown powder served to set fire to the Spanish 
ships early in the fight, and had the shells been loaded 
with high explosives, the conflagration would have 
started sooner and burnt even more fiercely. Fires 
were started in two of our ships by exploding shells, 
and, though they were speedily extinguished, they em- 
phasize the necessity for rigidly excluding all unneces- 
sary combustible material from a warship. 

The fight again demonstrated the futility of torpedo 
boat attack when carried out by daylight and in the 
open. Three separate attempts were made by these 
little craft to run out from the harbor and dash within 
firing range of the American ships, but in each case 
they were speedily crippled by the 6-pounder and 
1-pounder rapid-fire batteries of our cruisers. The 
only possible danger from torpedo boats by day would 
be when the attack was made by a larger fleet of boats 
than a ship's rapid-fire guns could cover. In such a 
case the survivors would probably sink one or two 
ships of a fleet before they were themselves destroyed. 
Attacks by isolated boats, such as were made by the 
Spanish, were necessarily as futile as they were splen- 
didly heroic. 

And this suggests the reflection that mere courage 
and heroism can never atone for the lack of skill and 
efBeieney. Had the Spanish crews been as skilled as 
they were courageous, our ships and men would never 
have come so scathless out of the fight. It is to the 
combination of both qualities in our navy that we 
must look for an explanation of the amazing disparity 
in the losses sustained on this memorable day. 

We close with mention of a pleasing episode, one 
that is highly characteristic of the man and in accord- 
ance with the best traditions of the navy. We refer to 
the message which, according to an Associated Press 
dispatch, was sent by Commodore Dewey to the admi- 
ral of the beaten fleet: "I have pleasure in clasping 
your hand and offering my congratulations on the gal- 
lant manner in which you fought." True courage is 
ever magnanimous ; and every acknowledgment of the 



undoubted bravery of the vanquished is an indirect 
tribute to the courage and skill of the victor. 

■»<•►♦■ 

FOREIGN EXPERT OPINION ON THE "MAINE" 
DISASTER. 
It is gratifying, though not surprising, to note that 
the English technical press has given a practically 
unanimous indorsement of the finding of the Naval 
Court of Inquiry on the " Maine "' disaster. At a time 
when sentiment or prejudice is dominating men's 
minds and rendering them incapable of cool judgment, 
it is to the professional expert that we must look for 
opinions that count for much. To him the political 
aspects of such a disaster as happened to the " Maine" 
are altogether subordinate to its scientific and techni- 
cal side, and it is safe to say that the findings of our 
board, as against those of the Spanish commission, 
would not be indorsed except after an exhaustive and 
impartial review of the evidence. 

The Engineer, of London, says : " The evidence ap- 
pears to have been taken with great care and with the 
utmost impartiality. Whether the officers constituting 
the court had or had not any preconceived notions, we 
cannot say ; if they had, they carefully concealed the 
fact. Indeed, throughout the whole of the evidence 
we fail to find expressions of opinion on the part of the 
witnesses, and the court carefully abstained from put- 
ting leading questions. . . . The principal value of 
this most elaborate and temperate inquiry lies in the 
lessons that can be drawn from it. It is not possible to 
read what the divers have to say, or to examine the 
sketches which they have made, without arriving at 
the same conclusion as the board." 

The other leading technical journal, Engineering, 
says : " The court was of opinion that this forcing up 
of the bottom of the ship could only be caused by the 
explosion of a mine situated beneath the vessel ; and 
at first sight it may appear difficult not to accept this 
view." It suggests, however, another possible way in 
which the bottom plating could have been bent into 
an inverted V, by referring to the fact that after the 
decks had been blown out the bow sank, while the 
after half of the ship was still water-borne. This, En- 
gineering suggests, would bend the bottom plating 
somewhat into the shape in which it was found ; but it 
frankly admits that " it may be objected that this is a 
somewhat bold flight to account for an upheaval of the 
keel 34 feet in such a way, and we only advance the 
hypothesis as possible rather than probable." It con- 
cludes by stating that "whatever may have been the 
primary cause of the terrible catastrophe of February 
15, there is one fact that stands out with remarkable 
prominence. The conduct of the whole ship's company 
was worthy of the best traditions of the American 
navy ; which is as high praise as could well be given. 
The suddenness of the catastrophe, far more trying to 
discipline than the time of battle, the rapidity with 
which the vessel sank, the continuance of smaller ex- 
plosions after the great outburst, the darkness of the 
night, and the fact that many of the crew were asleep, 
all tended to put the morale of the ship's company 
to as severe a test as could well be imagined ; but 
throughout not a man failed in his duty." 

Industries and Iron, London, has devoted two edi- 
torials to the subject, the second of which is called 
forth by the publication in its columns of a letter from 
a distinguished English engineer indorsing the find- 
ings of the "Maine" Court of Inquiry. Speaking of 
this letter, which we republish on another page, the 
journal in question says : " Our correspondent in 
opening his letter remarks that he is ' an old and expe- 
rienced engineer,' and that he is also ' an expert on ex- 
plosives.' Thus modestly one of the greatest living 
authorities, whose name and fame are known the 
world over, chooses to describe his experience and 
abilities. We regret that the world at large is pre- 
cluded from appreciating the high value and true 
weight of his opinions, owing to the unfortunate circum- 
stance that etiquette and policy require the suppres- 
sion of his great name. " 

After discussing the points brought out in the letter, 
our contemporary concludes as follows : " We believe, 
after extremely careful consideration of the evidence, 
that the destruction of the 'Maine' was premeditated, 
that it was caused from the outside, and that if the 
Spanish government itself must be acquitted from ac- 
tual participation in the dastardly deed, then the 
blame of the crime must be borne by some person or 
persons not remotely connected with the government. 
That such a disaster should have occurred at all is 
dreadful enough, but that it should occur through 
treachery when the vessel was resting in every confi- 
dence under a friendly nation's protection, is more 
terrible. America would have had our sympathies had 
the destruction of the 'Maine' proved to be acci- 
dental, and now that it has, by evidence and calm 
judgment, been proved to be due to a willful and pre- 
meditated act, our detestation and horror of the foul 
deed is absolute." 

These are fairly representative quotations from the 
English technical journals, all of which have com- 
mented at considerable length upon the disaster, and 
they indicate the practically unanimous approTal ot 
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our position by that section of the press which is en- 
titled to speak with authority on a question of this 

special nature. 

♦ I ■ I • 

THE FOUB NEW MONITORS. 

The designs for the four new monitors called for by 
the Naval Appropriation Bill have been determined 
upon by the Naval Board of Construction. Their dis- 
placement will be about 3,500 tons on a draught not to 
exceed 11 feet. They will be furnished with watertube 
boilers and twin-screw engines of 3,500 horse power, 
which will be expected to drive the monitors at 13 knots 
under natural and 13 knots under forced draught. 
They are to be furnished with a single turret and a 
fighting mast. The turret will be carried well forward 
clear of obstructions. It will be protected by 13 inches 
of Harveyized steel, and within it will be two of our 
latest pattern of 10- inch rifles. On a superstructure 
deck amidships will be placed several 4-inch rapid-fire 
guns and a numerous battery of 6 and 1-pounders and 
machine guns. The new monitors will sit low in the 
water, having a freeboard of only 30 inches, and as the 
belt armor will consist of 11 inches of Harveyized steel, 
the new vessels will be very difficult objects for the 
enemy to hit and disable. The small draught of 11 feet 
will enable them to navigate shallow channels and 
shoals in our harbors which would be impassable to 
the deep draught sea-going craft of the enemy. 

It will be seen that the new monitors will be 1,500 
tons smaller than the "Terror," "Amphitrite" and 
" Miantonomoh" and 3,500 tons smaller than the " Pu- 
ritan." Their speed will be about 3 knots greater than 
the first named boats and about the same as that of 
the " Puritan.'' They will carry only half the number 
of heavy guns, but their handiness, light draught and 
powerful secondary batteries and general up-to-date 
efficiency will render them scarcely less powerful than 
the ships of the " Terror " class. 



ELECTRICAL EXHIBITION. 

When we realize the multiplicity of uses to which 
electricity lends itself, it is little wonder that an exhi- 
bition could be inaugurated which would occupy every 
inch of space in the largest building available for the 
purpose in New York City. 

Among the newer objects shown are the Edison mag- 
netic ore separator, fully described some months since 
in the Scientific American. A large working model 
of this invention shows how the magnetic ore is sepa- 
rated from sand by the action of a magnet. Wireless 
telegraphy, also described in our columns not long 
since, is shown in actual operation. There is a large 
exhibit of Weston's fine testing and measuring instru- 
ments, designed for all purposes, including their use in 
generating stations, institutions of learning, as well as 
in the laboratories of private individuals. The Walker 
underground conduit system, lately installed on the 
Fourth Avenue street railway in this city, is repre- 
sented by a section of full sized track and a motor car 
arranged to permit of examination by visitors who are 
interested to know how this system is operated. The 
Crocker-Wheelerexhibit includes a 335 horse power dy- 
namo and several other large dynamos and motors : 
also motor dynamos. A motor especially adapted for 
use in mills is found here. The exhibit is very credita- 
ble, showing improvements in design and finish. 

An exhibit showing the extended use of electricity is 
an emergency wagon, containing tools and materials 
for electrical repairs of all kinds. The American Elec- 
trical and Maintenance Company are represented by 
this exhibit. 

The Electric Storage Battery Company's exhibit is 
especially noticeable on account of the giant accumu- 
lators shown. They are of a type used in Chicago and 
in the Brooklyn Edison Illuminating Station. One of 
these cells can give 3,000 amperes for one hour and the 
other 6,000 amperes for one hour. 

The Montauk Multiphase Cable Company have on 
exhibition their automatic thermostatic protective elec- 
tric cables. This system gives to wires the power to 
discover dangerous heat or flame, and automatically to 
notify at any point or points desired that such heat 
or flame is in existence, and this upon its inception. 
The exhibit is attracting much attention on account 
of its possible application to government use in the 
present crisis. 

The domestic uses of electricity are shown by utensils 
for cooking according to every conceivable method by 
heat generated by electricity. The advantages gained 
by this method are cleanliness, avoidance of unneces- 
sary heat, obviating the necessity of handling coal and 
ashes, and the saving of room. Another domestic ap- 
plication of electricity is an electrical cradle rocker. 

In the generating section are shown two Babcock & 
Wilcox steel boilers of 365 horse power each, which pro- 
vide steam for the exhibition. These boilers are fur- 
nished with low grade fuel and the fire is urged by a 
forced draught created by a large fan blower driven 
by a small engine supplied with steam from the boilers. 
The steam pressure controls the motion of the engine, 
the blast being thus varied to suit the requirements. 
As a consequence, a uniform pressure of steam is main- 
tained and fuel is saved. This system of controlling 



the pressure by action on the fire by means of a variable 
forced draught is known as the Beckman system of 
automatic control. It is exhibited by the Kensington 
Engine Works, Limited, of Philadelphia. 

Several high-speed steam engines driving direct-con- 
nected dynamos are shown. 

The Woodbury high-speed engine with an Eddy 
dynamo directly attached is running. It does its work 
quietly and without apparent effort. 

The Onondaga Dynamo Company also have a high- 
speed engine with one of their own dynamos direct 
connected. The engine runs smoothly, without a click 
or a jar. 

There is also shown a Fischer engine with a direct- 
connected dynamo. 

The American Engine Company exhibit an American 
Ball engine direct-connected to a 35 K. W. generator 
built by the same company. 

The Armington & Sims Company exhibit a 13-inch 
by 13-inch engine direct-connected to a Walker gen 
erator, and the New York safety steam engine is shown 
connected directly with a dynamo constructed accord- 
ing to the Wood system by the Fort Wayne Electric 
Company. These engines and dynamos show to what 
perfection the apparatus for the generation of elec- 
tricity has arrived. 

The Hornsby-Akroyd safety oil engines are exhibited. 
These engines are operated by the vapor of kerosene 
oil, the oil vapor being ignited without the use of hot 
tubes, flames or electric sparks, as usual in gas engines. 
The National Meter Companj- have on exhibition a 
70 horse power gas engine connected direct to a gen- 
erator. It does its work without trouble and is a com- 
pact and desirable form of motor. 

The Diesel motor is the more recent of gas engines. 
It operates on a new principle. It follows the lines of 
a vertical marine engine and is connected directly with 
a dynamo. The motor cylinder is placed on a stout 
A-frame, in the rear leg of which a small air pump is 
secured. The action is on the 4-stroke or Otto cycle. 
It differs from all previous internal combustion engines 
in compressing a full charge of air to a point above the 
igniting point of the fuel, whether liquid or gaseous, 
then injecting the fuel for a certain period (variable 
according to load) into the red hot air, where it burns 
with pressure and temperature under control. There 
are no explosions, as in other gas or oil engines, but 
steady combustion at much lower temperature and 
without essential increase in pressure, the combustion 
line being practically isothermal. It is claimed that 
fully 38 per cent of the value of the fuel is utilized. 
This motor was fully described in a recent issue of this 
journal. 



Table of Physical Pvoporti<ms for Height Weight, and Chest Measurement, 



Heiqht. 



Feet. 



I 

6A 



Inches. 



64 
65 



71 

T2 
73 



Weight. 



Pounds. 



128 
130 
138 
131 
141 
148- 
155 
163 
169 
176 



Chest Measurement. 



At expiration: 
Inches. 



S2 



3.1)1 



Mobility: 
Inches. 



feet four inches and not more than five feet ten inches, 
and w-eight not to exceed one hundred and sixty-five 
pounds. No minimum weight is prescribed for cavalry, 
but the chest measures must be satisfactory. 

It is not necessary that an applicant should conform 
exactly to the figures indicated in the table of propor- 
tions, the variation of a few pounds in weight either 
way, and of a fraction of an inch in chest measures, 
being permissible. 

Applicants must defray their own expenses to the 
place of enlistment. Their fitness for the military 
service can be determined only upon examination at a 
military post or other recruiting station. 

The term of service is three years. 

All soldiers receive from the government (in addi- 
tion to their pay) rations, clothing, bedding, medicines, 
and medical attendance. 

The following are the rates of pay as fixed by law : 



CALCITTM CARBIDE AS AN AID TO FIRE. 

In the Scientific American for May 7 we referred 
to a fire caused by water coming in contact with cal- 
cium carbide. We are informed by theCreig-Reynolds 
Foundry Company, of Dayton, Ohio, we were in error in 
reporting the fire at their works as a carbide fire. The 
fire started in the extreme end of their warehouse 
building, some hundred or more feet from the carbide, 
and when the fianies reached the carbide cans the 
solder was rapidly melted and the carbide, being sur- 
rounded by water, generated gas immediately, which 
was communicated to the flames and, consequently, 
made a great blaze ; but, out of some 8 or 10 tons of 
carbide on hand, they lost less than 1,500 pounds. In 
no way can the fire be a'^tributed to the storage of the 
carbide, and it was not to blame in any way for the 
origin of the fire ; but the very fact that the carbide 
assisted the conflagration shows that the regulations 
regarding the storing of carbide in quantities in some 
cities have not been made in vain. 



COMPANY. 



Privates— Cavalry, Artillery, and Infantry. . . 
Field Musicians— Cavalry, Artillery, and Intai 
Wagoners— Cavalry, Artillery, and Infantry. . 



Artificers- Artillery and infantry 

Saddlers— Cavalry and Light Artillery 

Farriers and Blacksmiths— Cavalry and Light Artil- 
lery , ■ 

■Corporals— Cavalry, Artillery, and Infantry '.'.'.'.. 

Sergeants— Cavalry, Artillery, and Infantry 

Quartermaster Sergeants— Cavalry and Light Artillery 

Veterinary Sergeants— Light Artillery 

First Sergeants— Cavalry, Artillery, and Infantry 



Quartermaster Sergeant— Cavalry, Artillery, and In- 
fantry 



&B 



Sergeant-Major-Cavalry , ArtUlery, and Infantry! ! ll'.l 23 

baadler Sergeant— Cavalry 22 

Chief Trumpeter of Cavalry 

Principal Musician— Artillery and Infantry 
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UNITED STATES ARMY RECRUITING CIRCULAR. 

War Department, Adjutant-General's Office, 
Washington, April 37, 1898. 

The following instructions will govern recruiting for 
the regular army in time of war : 

Applicants for enlistment must be between the ages 
of 18 and 35 years, of good character and habits, able- 
bodied, free from disease, and must be able to speak 
the English language. Married men will be enlisted 
only upon the approval of a regimental commander. 
Minors must not be enlisted without the written con- 
sent of father, only surviving parent, or legally ap- 
pointed guardian. Boys between the ages of 16 and 
18, who may be needed as musicians, may be enlisted 
as such, with the approval of the proper commanding 
officer. Original enlistments will be confined to per- 
sons who are citizens of the United States, or who have 
made legal declaration of their intention to become 
citizens thereof. Applicants will be required to satisfy 
the recruiting officer regarding age and character, 
and should be prepared to furnish the necessary evi- 
dence. 

For infantry and artillery the height must be not 
less than five feet four inches, and weight not less than 
one hundred and twenty pounds and not more than 
one hundred and ninety pounds. 

For cavalry the height must be not less than five 



To the rates of pay enumerated above 30 percentum 
will be added in time of war. 

In addition one dollar per month for the third year 
of enlistment will be paid to the soldier. Soldiers re- 
enlisting within three months from date of discharge 
receive a further increase of pay for the fourth and 
fifth years of service, and a still further increase for 
each five years of continuous service. 

The soldier can deposit his savings in sums not less 
than $5 with any army paymaster, and for sums so 
deposited for the period of six months or longer, the 
soldier, on his final discharge, will be paid interest at 
the rate of four per cent per annum. These deposits 
are nonforfeitable except for desertion. 

Whenever a soldier is honorably discharged at the 
expiration of his enlistment, or on account of dis- 
ability not caused by his own misconduct, his travel 
pay is ample to carry him to the place of enlistment. 

By care and economy, a soldier can save from his 
clothing allowance a considerable sum, payable to him 
on his discharge. 

For soldiers who have served honestly and faithfully 
twenty years, or who have been discharged for wounds 
received or disease incurred in service, a comfortable 
home is maintained in the city of Washington. The 
sum of 133^ cents per month is deducted from each 
soldier's pay, to be applied toward the support of the 
home. After thirty years' service enlisted men are 
entitled to be retired, and upon retirement receive 
three-fourths of the monthly pay allowed by law to 
them in the grade they held when retired, and $9.50 
per month as commutation for clothing and subsist- 
ence. By order of the Secretary of War. 

H. C. CORBIN, Adjutant-General. 



Prof. Rat Lankester, in a recent lecture in Eng- 
land, gave a clear and easily understood explanation of 
how inoculations of mild diseasewillcureor prevent the 
severer kinds. Protoplasm, he said, had the capacity 
for being taught to tolerate a chemical action from 
which it naturally shrank. A mass of protoplasm at- 
tracted in the direction of a solution of sulphate of 
iron would at first grow down to the edge of it and 
then draw back, but in a little time would plunge 
boldly through and across it, and this protoplasm 
thenceforth would have no fear of sulphate of iron. 
The amceboid corpuscles of the blood are attracted by 
what is called " chemotaxis" to the germs of disease 
entering the body, and swallow them up ; but these 
bacteria in their turn produce a poison which repels 
the corpuscles. The latter, however, can be taught 
by gradually increasing doses to tolerate the poison, 
and in this way the body can acquire an immunity 
against even the full strength of the disease. 
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THE NEW HUNT BICYCLE SADDLES. 

The subject of bicycle saddles is an important one, as 
upon it depends not only the safety but, to a large de- 
g;ree, the comfort of the rider. Nothing tends to make 
the cyclist more tired than a saddle which is ill adjusted 
and ill fitted. A few years ago the bicycle saddle was 
the last thing thought of, but at length the ingenuity 
jf the manufacturers resulted in the production of sad- 
dles based on anatomical principles, and their attention 
was then devoted to the elaboration of the details 
which make the saddles of to-day so convenient and 
comfortable. Among saddles, the 
"Hunt" saddle, made by the Hunt 
Manufacturing Company, of West- 
boro, Mass., has an enviable reputa- 
tion. Our engravings represent two 
of the many types of saddles which 
this company have now ready for the 
bicycle trade. Our first illustration 
shows a saddle known as style X-50, 
which is especially intended for a large 
class of riders who are looking for a 
saddle that is entirely without a pom- 
mel. This is a padded pattern with 
leather strand supports. The weight 
of the saddle is 26 ounces ; the length 
is 7J^ inches ; the width is 9 inches. 
The padded saddles of this company 
differ from those of other saddle mak- 
ers in that, instead of being supported 
by a rigid base, there is the same laced framework 
found in their hygienic saddles, which enjoy a well de- 
served reputation, so that in their padded saddles the 
framework yields as well as the pad under the rider's 
weight, and there is no liability of the pads becoming 
hardened by constant pressure of the rider's body, as is 
inevitable with a rigid support. 

Our second illustration shows what is known as the 
" Sovereign " saddle. It is specially intended for the 
class of riders who desire a saddle having no pommel 
and yet require some assistance from the saddle in bal- 
ancing the wheel. To meet this requirement, the 
"Sovereign," which is otherwise known as the " Semi- 
pommelless " saddle, has been devised. It is provided 
with two pads of generous thickness and well separated 
for anatomical reasons. The spring underneath aids 
the curled hair of the pads in giving a cushioned effect, 
and its riding qualities are excellent. It also presents 
a fine appearance, as the metal parts are all finely 
nickel plated, giving it a high finish. The ordinary 
form of the elongated pad at 
the front causes great discom- 
fort, because the points of the 
pad are hard and unyielding, 
partly because of the shape 
and partly because there is 
no spring in front. In the 
" Sovereign " the makers have 
hit upon a happy combina- 
tion of spring and pad, which 
will unquestionably solve 
many of the difficulties expe- 
rienced in riding padded sad- 
dles. The outline of the pad 
is slightly triangular, with 
well rounded corners, so that 
the front of the pad, instead 
of projecting forward and 
forming a ridge, slopes gently 
toward the center, causing no 
obstruction to the movement 
of the rider's limbs. This 
feature removes the physi- 
cian's final objection to pad- 
ded saddles, so there is little 
wonder that this type of sad- 
dle has consequently received 
the unqualified indorsement 
of the medical fraternity. 
Our engraving shows the 
sensitive coiled spring in 
front, which accomplishes 
two objects : It affords in- 
stant relief to the rider from 
sudden jolts and at the same 
time is adequate for balanc- 
ing the wheel. Thus a saddle 
is obtained with ample spring 
at the rear, doing away with 
the objection to a pommel or 
elongated pads, and yet fur- 
nishing an opportunity to 
easily balance the wheel. The 
improvement in their S spring 
for 1898 is shown in the for- 
ward coil, where the bolt and 
nut formerly used have been 
superseded by a change in 
the form of both springs, so 
that the coil is self -secured. 
This spring is furnished on 
no less than twenty-two differ- 
ent patterns made by this 



company. Another interesting feature of this saddle is 
the clever post clamp, which is operated by a single 
screw and which is absolutely positive and very simple. 
It brings the saddle close down upon the frame, which 
is a very desirable feature. 



A MEXICAN STATUE OF TERRA COTTA. 

No one would suppose that the ancient Mexican civ- 
ilization was far enough advanced to produce statues 
of terra cotta of natural size ; and yet one has recently 
been found by an Indian in digging in a cavern near 




NEW TYPES OF BICYCLE SADDLES. 

the city of Tezcoco. This statue, which is probably 
that of a warrior, is 5}^ feet in height and 18 inches in 
width between the shoulders. The mouth is wide 
open, as if the individual were in the act of singing or 
shouting. The hands must have held some such ob- 
ject as a weapon or musical instrument, but, since the 
fingers are broken off, all conjectures as to this are 
rendered impossible. The statue was made in three 
different sections. The head, which is in a single piece, 
was attached to the trunk by a tube. The second sec- 
tion comprises the central part of the body, and the 
third the legs. These sections were evidently moulded 
separately, but no trace of the moulds thatwere used 
has been found. The naked parts were painted dark 
red. Their polish recalls that of the vases that are 
found in the valley of Mexico. The clothing, on the 
contrary, bears no trace of color, except at the points 
where they have been blackened by smoke in the pro- 
cess of baking. This clothing consists of a blouse 
('• uipilli ") with very short sleeves, attached at the 



back. Around the loins are distinguished the remains 
of a cotton girdle ("maxlatl"). The legs are covered 
with long leggings extending below the knee. The 
footgear consists of sandals held in place by two straps, 
one of which passes between the first and second toes 
and the other between the third and fourth. 

The head exhibits the curious artificial fiattening of 
the frontal and occipital bones so frequent in Central 
America, and which some Indian tribes still practice in 
our day. 
The ears are pierced, but the rings, which were pro- 
bably of copper, have disappeared. 
The same is the case with the pendant 
that was attached to the nose, and 
which was an ornament worn exclusive- 
ly by chiefs and warriors. The hypo- 
thesis that the statue was that of a 
chief or warrior is strengthened by 
the cotton armor, which Torquemada 
describes under the name of " ichcau- 
huitl." This offered so efficacious a 
protection, says this writer, that the 
Spaniards hastened to adopt it in 
order to protect themselves against the 
arrows and the formidable saber 
Ny '. (" maquahuitl") of the Mexicans. This 
weapon consisted of a strip of wood in 
which were inserted numerous frag- 
ments of obsidian, and which the Mexi- 
cans used with great dexterity. 
The arrangement of the hair is such as to give the 
idea of a wig. There are apertures in the arms, 
shoulders and breast for closing the cracks. 

Although the origin of this terra cotta statue is un- 
known, it is certain that it antedates the Spanish con- 
quest. For the illustrations and the above details we 
are indebted to La Nature. 
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For Facilitating Examination of Inventions. 

The Cycle Age voices the sentiments the Scientific 
American has presented, as being of the greatest im- 
portance to inventors. Factory superintendents and 
inventors, says the editor, will be interested to learn 
that the Piatt bill for revising and perfecting the classi- 
fication of letters patent and printed publications in 
the Patent Office has been reported favorably from the 
Senate committee on patents, and there is every pros- 
pect that it will speedily become a law. Our patent 
system proceeds upon the idea that when an applica- 
tion for a patent is made, it is to be determined in the 
Patent Office, before letters 
patent are issued, that the 
invention is new and useful 
and made by the applicant. 
This involves an examination 
of every application for a 
patent and seach in the whole 
field of domestic and foreign 
patents already granted, and 
in all published technical 
works to discover whether the 
invention has been anticipat- 
ed. In other words, whether, 
in the language of the con- 
stitution, it is " new and use- 
ful." The wonderful increase 
of inventions, of patents at 
home and abroad, has greatly 
enlarged the field of search, 
and yet, if a patent is to be 
what under our law it pur- 
ports to be, of real value to 
the inventor and prima facie 
evidence of title to his in- 
vention, the search and ex- 
amination must be thorough 
and complete. The increase 
in the field of search is enor- 
mous. Each year, since 1883, 
more than 30,000 patents have 
been issued by the United 
States. Last year the num- 
ber was 23,794. The number 
of foreign patents issued each 
year is something over 60,000. 
The pressing need now is for 
a more perfect arrangement 
of the patents and applica- 
tions and references of all 
kinds in the Patent Office. 
When it is remembered that 
the expenses of the Patent 
Office are not only paid by in- 
ventors, but that a surplus is 
each year turned into the 
treasury of the United States, 
forming a special, idle fund 
of over five million dollars, it 
would seem that there could 
be no question of the duty of 
Congress to provide sufficient 
force for the prompt trans- 
action of the business. 
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A NOVEL FLTTID FSESSTTBE BEGULATOB. 

The improved fluid pressure regulator represented 
by our engraving and recently patented by Jenkin 
Williams and Joseph R. Rees, of Pueblo, Col., is pro- 
vided with a chest connected at its top by a pipe with a 
main for leading gas, steam or other fluid into the chest. 
In the chest is formed a valve seat from which two 
ports lead to a service pipe and an escape pipe respec- 
tively. On the valve seat a slidable valve is mounted, 




WILLIAMS' AND BEES' FLUID FBESSUBE BE&ULATOB. 

pressed tightly against the seat by a spring, the tension 
of which tuay be regulated by a screw. The valve is 
provided with two ports so arranged that when the 
lower port is in register with the service pipe, the 
upper port is disconnected with the escape pipe, and 
vice versa. The service pipe has an upwardly extend- 
ing branch, opening into a bellows, which in turn press 
against a rod surrounded by an expansive spring and 
extending through a stuffing box into the chest, there 
to connect with the sliding valve. When the fluid en- 
ters the chest, it passes through the service pipe, thence 
to be distributed to the devices on which it is to be 
used. The fluid also passes through the branch pipe 
into the bellows, expanding them so as to hold the 
valve in the open position shown in our cut. When 
the pressure in the main increases abnormally, then the 
pressure in the service pipe causes the bellows to ex- 
pand still further, thus moving the valve upward, cut- 
ting off the fluid from the service pipe and bringing the 
port of the escape pipe into register with its valve 
port. A sufHoient quantity of gas having by this 
means escaped, the bellows collapse correspondingly, 
the valve slides down, thereby closing the escape pipe 
port and opening the service pipe again. Should the 
service pipe break, the bellows collapse completely, the 
valve descends and the fluid is cut off from the service 
pipe, thus preventing its waste. An effective ar- 
rangement is therefore provided for automatically 
shutting off the supply of gas or water to a building in 
case of fire. 



AN ATTTOMATIC ACETYLENE GAS GENEBATOB. 

Artificial illumination produced by means of acety- 
lene gas is found to possess more of the qualities of day- 
light than other artificial lights, not excepting even 
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arc light. The recent invention of the electric method 
of making calcium carbide permits of the production of 
acetylene gas by a very simple process at a cost which 
allows of its general application. 

The important feature in the use of acetylene is to 
secure a simple generator for making the gas continu- 
ously with safety and economy. 

Our engravings represent an acetylene gas generator 
of this description. It is known as the " Ordway," and 
is manufactured by the National Acetylene Gas Gener- 
ator Company, of Corning, N. Y., and Si. Paul, Minne- 
sota. 

The apparatus consists primarily of an automatic 
feed generator and a gasometer. The automatic feed 
device, which is placed above the water tank, has a cas- 
ing containing a magazine, which is cylindrical in form 
and divided into ten or more radiating compartments. 
The compartments are filled with calcium carbide from 
the top of the inclosing case, each compartment being 
then closed by a hinged and latched cover. A trip 
placed on the side of the inclosing case engages each 
latch as it passes by, and causes the cover of the com- 
partment to open. The calcium carbide drops into the 
water below, where it is decomposed without heating 
the apparatus, the heat being absorbed by the water. 
This gas bubbles through the water, rises to the 
top of the generator and passes through pipes to the 
adjacent receiver, where it is again discharged into 
water, removing the impurities. The gas fills the gaso- 
meter, causing it to rise, and is then conducted from the 
gasometer by a distributing pipe. By this method a 
fixed quantity of gas is generated each time, and the 
gasometer is designed With ample capacity to hold this ; 
there is consequently no over-production or waste. 
The escape or safety pipe is arranged within the gas- 
ometer by means of telescoping tubes, forming a water 
seal. 

As the gasometer discharges its gas it slowly descends, 
and when near the end of its downward course, a pawl 
carried by an outwardly extending arm engages a 
ratchet wheel on the shaft of the magazine. The 
weight of the gasometer acting upon this wheel causes 
the magazine to rotate, thus closing the empty com- 
partment and bringing the latch of the next compart- 
ment cover into contact with the trip, thereby opening 
the cover and causing the contents of the compart- 
ment to fall into the water below. A looking device 
prevents the feed cylinder from rotating through more 
than one space at a time, and a detent prevents the 
backward rotation of the cylinder. The action of this 
feed mechanism is consequently automatic. 

In the lower portion of the generator an agitator 
mounted upon a shaft is turned by a crank outside 
the tank. By it the residuum may be loosened from 
the bottom of the tank and drawn off by a cook con- 
nected by rods with the valve of the distributing pipe 
of the gasometer. By turning a lever the cock and the 
valve of the distributing pipe are opened simul- 
taneously, thereby equalizing the gas pressure and pre- 
venting siphoning. The large gate valve shown at 
the base of the cylinder is closed when the machine is 
recharged, thereby cutting off the gas and preventing 
any escape into the room. A dial register is provided, 
by which it may be seen at a glance how much car- 
bide there is in the generator at any time. 

» I » I • ■ — 

Sleep of Plants. 

In a large number of plants examined, Herr E. Stahl 
finds that the nocturnal position of the leaf or leaflets 
acts as a protection against the deposition of dew, and 
thus promotes transpiration and increases the amount 
of nutriment conveyed to the assimilating organs by 
the ascent of water in the stem. He regards this as its 
main function rather than, as has been alleged, the 
prevention of excessive radiation. The nocturnal posi- 
tion of the leaf or leaflets may be classed under two 
heads : (1) They are directed downward, so that the 
under side is better protected than the upper side 
against the deposition of dew (Biophytum sensitivum, 
Oxalis acetosella, Robinia pseudacacia, Hedysarum 
gyrans, Impatiens noli-me-tangere, etc.) (3) They are 
so placed that the upper side is better protected than 
the under side against the deposition of dew (Colutea 

arborescens, Trifolium 
repens, Impatiens 
gland ulif era, etc.) This 
difference is usually 
correlated with a dif- 
ference in the disposi- 
tion of the stomates on 
the two surfaces, as is 
well seen in the two 
species of Impatiens 
named ; but there are 
exceptions to this rule. 
Geotropism probably 
also plays some part 
in producing the verti- 
cal nocturnal (nyotitro- 
pic) position of leaves 
and leaflets. — Bot. Zeit- 
ung, 1897, Ite. Abthefl., 
p. 71. 



A BEVEBSIBLE BATCHET WBENCH. 
In the improved reversible ratchet wrench shown in 
our cut, the wrench-socket on which the ratchet wheel 
is formed or secured is mounted to turn in a casing 
provided with two plates formed at their rear ends with 
semi-cylindrical extensions on which a handle screws 
for holding the parts of the casing securely in position. 
Referring to the sectional view, it will be seen that 
fulorumed, spring-pressed pawls pivoted in the casin;' 




TYLEB'S BEVEBSIBLE BATCHET WBENCH. 

engage the ratchet wheel at opposite sides, the pawls 
being provided with inclines which may be engaged 
by the cam faces of a longitudinally moving cam block. 
By this arrangement either pawl may be thrown in 
mesh or out of mesh with the ratchet wheel. The cam- 
block is provided with a stem extending rearwardly 
through a clamp provided with lugs projecting over 
part of the semi cylindrical extensions, the stem being 
formed with a head fitted to slide into the same exten- 
sions. This head is engaged by a cross-pin passing 
through slots in the handle casing, to connect with a 
ring or collar fitted to slide on the semi-cylindrical ex- 
tensions. 

In using the wrench, the ring is pushed forward or 
rearward, bringing either pawl into operative position 
as desired and according to the direction in which the 
workman wishes to use the wrench. An auxiliary 
socket carrying a spring for engagement with a recess 
on the wrench-socket enables the wrench to be used 
for large objects. The invention has been patented by 
Elias M. Tyler, of Emigrant Gap, Cal. 

< < ■ I > 

AN IMFBOVED TIME RECOBDEB. 

The time recorder illustrated in our engraving, and 
recently patented by Frederick W. Cook, of San 
A"+onio, Texas, embodies features which are a de- 




COOK'S TIME BECOBDEB. 

parture from previous devices of this character. The 
operative mechanism in Mr. Cook's contrivance con- 
sists of clock-driven rollers which act directly upon a 
roll of paper mounted in the casing. The paper is 
lined longitudinally and is graduated along its edges 
to represent hours and minutes. The clock-rollers 
draw the paper over a table at a wide opening in the 
casing, so as to enable employes to write their names 
upon the longitudinal lines. A slot in the lid on the 
left hand side of the opening partially exposes the 
graduated edge of the paper and enables the employe 
to see at what time he writes his name. A transfer 
strip is secured to the under side of the lid and extends 
transversely into the opening and in a line with the 
slot. When an employ^ writes his name, he makes a 
mark upon the strip which transfers the impression in 
different colored indelible substance to the paper be- 
neath and indicates the exact time when the name was 
written. Instead of exposing a single space to ac- 
commodate one name written transversely, as in the 
ordinary time recorders, the apparatus, it will be seen, 
provides for a number of lines upon which several 
names may be written longitudinally at approximately 
the same time. The clock mechanism, by acting di- 
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rectly on the rollers, dispenses with all auxiliary de- 
vices. The apparatus is designed for use in large stores, 
offices, factories and the like, and is also adapted to 
record the rounds of a night watchman. 



FOBTO BICO AND THE REDUCTION OF SAN TVAN. 

Last week it was out pleasing duty to chronicle the 
decisive victory of Manila Bay , we are now able to 
announce that the reduction of San Juan, the fortified 
capital of Poi-to Rico, by Admiral Sampson was at- 
tended by few casualtie.s and no injury to the fleet. 
The squadron, consisting of the flagship "Iowa," the 
'•Indiana," "New York," "Terror," " Amphitrite,') 
"Detroit," "Montgomery" and the "Porter," in search 
of the Spanish fleet, arrived at San Juan, Porto Rico, 
at five o'clock in the morning. May 12. The "Detroit'' 
led the squadron to the harbor, and the "Iowa" fired 
-on Morro fort and the "Detroit" followed at short 
range, and the others in the order named, with the ex- 
ception of the " Montgomery," steamed in an ellipse 
before the forts. The first round of the firing was 
aimed too low, but in the second round the ships got 
the elevation and silenced the guns of Morro. They 
also fired upon the town and repeatedly drove the 
Spaniards from their guns. The forts mounted seven 
good guns, but their markmanship was wretched. 
They fired hundreds of shots, but they only hit the 
"New York" and the "Iowa" once each, doing no 
damage except to kill one seaman and wound six 
others. The bombardment lasted three hours and the 
fortifications were completely reduced, and havoc was 
wrought in the city by the shells of the fieet. Admiral 
Sampson retired to Mayaguez after the bombardment, 
as he had no intention of capturing the town, his in- 
tention now being to engage the Spanish fleet. 

We will now consider the island of Porto Rico and 
will glance briefly at its history. Our engravings are 
made from photographs recently taken in 
the island and show some of the scenes 
in this tropical land. 

Porto Rico, the fourth in size of the 
Greater Antilles, lies 70 miles west of 
Hayti and it is about a thousand miles, 
as the crow flies, from Havana to the 
harbor of San Juan du Puerto Rico. It 
forms an irregular parallelogram, 108 miles 
long and 37 miles broad ; its area is 3,550 
miles, which is less than that of the island 
of Jamaica, or about seven-tenths that of 
the State of Connecticut. The northern 
coast is rugged, and at the eastern end of 
the island it is very high and the cliffs ex- 
tend in almost an unbroken line from 
Cape San Juan to the port of the same 
name. Porto Rico is traversed from^ east 
to west by a range of hills which are so 
situated that the streams flowing north 
are much longer than those flowing to 
the south. The highest part is near the 
northeast corner, and the highest peak, 
Yunque ( "Anvil " ), is 3,600 feet high and 
can be seen for a great distance out at sea. 
The mountain ranges serve to divide the 
island into two parts as regards climate. 
As the hills and mountains intercept the 
northeast trade winds with their rain clouds, there is 



ing and continuing through the day, the latter begin- 
ning soon after sunset aind holding until an hour after 
sunrise, the hottest times being in the intervals be- 
tween the two. The worst natural characteristic of 
the island is the tremendous hurricanes that sweep 
across it between the months of July and October. 

Porto Rico was discovered by Columbus, in Novem- 
ber, 1498, and in 1510 Ponce de Leon founded the town 
of Caparra, which was soon after abandoned, and with 
more success in 1511 the city of San Juan Bautista. 
The native inhabitants were subdued according to the 
usual methods of colonization which were adopted by 
the Spaniards, by sweeping them entirely away, and 
from that time on, the island was left to fill up with 
Spanish and slaves. It has therefore been very nearly 
a detached section of Spain itself, and has kept in 
closer sympathy with the Spanish government than 
has any of her other colonies in the western hemi- 
sphere. In 1595 the capital was sacked by Drake, 
and in 1598 by the Duke of Cumberland, and it had 
other sieges, for in 1615 Baldwin Heinrich, a Dutchman, 
lost his lil'e in an attack on Castillo del Morro. The 
attempt of the English in 1678 was equally unsuccess- 
ful, and Abercromby in 1797 had to retire after a three 
days' siege, though in the same campaign he captured 
Grenada, Demerara and Trinidad. In 1820 a move- 
ment was made toward a declaration of independ- 
ence on the part of Porto Rico, but Spanish supremacy 
was completely re-established in 1833, and the last 
traces of slavery were abolished in 1873 by the abroga- 
tion of the system of forced labor. In 1870 Porto Rico 
was made a province of Spain instead of a colony. Re 
cently, when the so-called system of autonomy was 
offered to Cuba, Porto Rico received the same. It 
now has a premier and a house of representatives and 
all the other forms and shapes of a representative gov- 
ernment, but they are all in the hands of the Spanish 
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sometimes almost a superabundance of moisture in the a colony. Like Cuba and the Philippines revolutionary 



oligarchy that controlled the island while it was still 



lowlands of the north, while in the south severe drouths 
occur and the land demands artificial irrigation, which 
is, as yet, carried out with very little system. The 
island is, on the whole, well watered. Over 1,300 streams 
have been counted, of which 47 are considerable rivers. 
The island is rather beautiful in appearance, forests 
still covering all the highest part of the hills, but the 
interior seems to be one vast system of mountains, and 
from the deck of the steamer there seems to be a limit- 
less sea of hills with rounded summits and with such 
gentle slopes as to be susceptible of cultivation to their 
very summits. In reality, however, it is level compar- 
ed with the other West Indian islands. It is strange 
that few of the rivers are navigable even at their 
mouths, and vessels of small burden can ascend them 
only for a few miles. 

The climate is such that foreigners are easily accli- 
mated, and fevers there have the reputation of not be- 
ing as contagious or as dangerous as in Cuba and 
San Domingo. 

The residents are acclimated to fever and do not 
suffer much, but the casual visitor in the summer is in 
danger. The climate is divided generally into two 
seasons, the wet and the dry, or there may be two 
brief rainy seasons, when the sun passes over the earth 
in the vernal and autumnal equinoxes ; and in the 
latter the hurricanes occur. The dry months are 
usually from November to April inclusive, and the 
wet are from May to November. The longest day 
scarcely exceeds thirteen hours, and the difference be- 
tween the maximum and minimum of heat is much 
less than with us ; in summer the annual mean being 
about 75° to 80°, with the daily range of not much more 
than 10° and an average winter temperature of 70°. 
Then there is the daily alternation of sea and land 
breezes, the former setting in about nine in the morn- 



parties existed in Porto Rico; its leaders are exiles liv- 
ing in Europe and the United States. The discon- 
tented elements of the population, which are by no 
means small, have not dared to fight, lest Spain import 
a greater army and sweep them off the face of the 
island, the military roads making concentration of 
troops easy. The insurgents are in no shape to battle 
with the 40,000 troops Spain keeps on the island, but 
they are hoping for some good to come to them as a 
result of the war over Cuba. The inhabitants of 
Porto Rico numbered, in 1877, 813,937, the negroes 
being over 300,000. 

In Porto Rico the entire land has the appearance of 
a picturesque and continual chain of habitations, the 
land being under good cultivation, with fields of sugar, 
plantains, coffee, patches of rice, etc. There are some 
sixty towns and villages on the island, but it is really a 
land of fertile farms between the innumerable hills 
and mountains and rich valleys. The soil everywhere 
is very fertile and cultivable, even to the mountain 
crests, the pastures of Porto Rico being famous for the 
succulent qualities of their grasses, upon which feed 
cattle and horses. These are shipped in great num- 
bers, and constitute the chief wealth of a great many 
people engaged in the business. Among the hills also 
are thousands of coffee plantations, for here the soil is 
good and the climate is adapted for its perfect develop- 
ment. In the valleys also grow the sugar cane, cocoa, 
bananas, plantains, in fact, all sorts of tropical fruits. 
The banana industry has been vastly increased in the 
island of Jamaica during the past five years and it has 
rescued many a planter from ruin. This will also be 
the case in Porto Rico, which has everything for its 
profitable cultivation, provided proper attention is 
given to growing them. With its wonderful range of 
vegetable products and consequent facilities for subsis- 



tence with the minimum of labor, Porto Rico may well 
be termed an earthly paradise ; but *hile nature has 
done everything for this island, the race whom the ac- 
cident of discovery placed in power have done worse 
than nothing toward its development. Poverty exists 
everywhere, since the taxes are so oppressive, adminis- 
tered as the government is by alien office holders as- 
sisted by foreign soldiers. The island has 470 miles of 
telegraph and 137 miles of railway, besides 170 miles 
which is under construction. 

San Juan is the capital of Porto Rico and has about 
28,000 inhabitants. It is on the northeast shore of the 
island. The harbor, as will be seen by our map, is one 
of the finest in the West Indies, being large, sheltered 
and capable of accommodating any number of the 
largest ships, having anchorage in it from three to seven 
fathoms. It bears a striking resemblance to Havana 
Harbor, to which it is but little inferior. Its entrance 
toward the north is invitingly open to the vessels of 
our great republic. Its entrance is over 2,000 feet wide 
and is defended on the west side by forts erected on 
two small islands. On the east side of the harbor is an 
extensive sand bank, but the entrance to the harbor 
has no sand bank. The harbor is big and deep, but the 
coral formation makes it impossible for ships of any 
great draught to get close up to the wharves. The city 
occupies all of what is generally supposed to be an 
island, but it is not really built on an island at all, but 
on a coral reef at some distance from the shore for a 
great part of its length and joined to the main, island 
at the eastern end by a short bridge. The town is com- 
pletely inclosed within massive walls of stone and mor- 
tar, which rise to a height in some places of from fifty 
to one hundred feet. Like Havana, which has its 
" Morro " or citadel (literally a round Moorish tower), 
it has, or rather had, fortifications on an extensive 
scale, with bastions and drawbridges, with sentry boxes 
hanging over the sea and grim, gray walls 
towering threateningly. One may find a 
very counterpart on a small scale in the 
old fort at St. Augustine and every way 
similar to those at Havana before her 
walls were torn down. 

The peninsula upon which Morro and 
the lighthouse stands is thrust out into 
the sea, one side breasting the thunder- 
ing surges of the Caribbean Sea and the 
other guarding the pla.cid waters of a 
beautiful and almost landlocked harbor. 
The old forts suffered terribly from the 
shells of Admiral Sampson's fleet and 
offered but little effective resistance to 
the fire of the modern rifles. They had 
an advantage over a fleet in being at a 
considerable elevation, thus enabling 
them to deliver a plunging fire. Until 
early in last year the only battery of any 
consequence was placed toward the east 
coast, designed specially to protect the 
city from an anticipated attack on the 
land side. The battery has several Krupp 
guns of medium caliber. It is believed 
several more of these were mounted in 
Morro Castle at the other end of the town. 
The remainder of the ordnance in San 
Juan along the walls was, until very recently, of an 
obsolete pattern and unserviceable against the armor 
of modern ships. A large number of rified guns were 
sent to San Juan from Spain about three months ago, 
and recent reports indicate that they have been 
mounted. There are forts and batteries all along the 
outer edge of the reef. 

Though the main portion of San Juan is inclosed 
within the walls, through which entrance is obtained 
only by well guarded gateways, yet there is a small 
town by itself in the Marina between the fortifications 
and the wharves. Here is a fine public garden and 
pleasure space for booths and restaurants as well as the 
public cockpit where battles royal are frequently waged. 
The buildings of the inner city are of stone, massive 
and substantial like those of Havana and the city of 
Mexico, and are of the old world type, which would not 
furnish much food for a conflagration in case of a bom- 
bardment. Here the captain-general and chief officials 
reside. Many of the wealthy inhabitants have summer 
residences at Bayamon, and the very poor live in the 
huts shown in one of our engravings. The " Morro " is 
an interesting place with its deep dungeons and cover- 
ed ways. 

San Juan is not a very attractive city under its 
present conditions, owing to its filthy streets and lack 
of attention to sanitation. The only thing that saves 
the city is its being built on a declivity and it is there- 
fore fairly well drained. Yellow fever is quite preva- 
lent. That the city is not a healthy one is shown by 
the frequent funeral processions that pass through the 
streets to the cemetery, whichlies between the sea wall 
of the fort and the shore, the interments being in 
columbarie. San Juan is only one port of the islands, 
and there are some harbors that are as fine, if not as 
large and land-locked. The other most notable city is 
Ponce, having a population of about 35,000. 
The total revenue for 1894-95 was #5,454,958, while 
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the expenditure was $3,905,667, very little going for 
public improvements. The principal exports in 1896 
were coffee, valued at $3,500,000 ; sugar, $3,500,000 ; to- 
bacco, $435,000, etc. The total exports in 1895 amounted 
to $15,799,000, and the imports to $17,446,000. In 1895 
1,077 vessels of 1,079,086 tons entered Porto Rico. From 
a commercial point of view the acquisition of Porto 
Rico would be important to the United States. 



Recent Archaeological Netvs. 

The finds of old gold and silver coins at Santiponce, 
near Seville, have brought many antiquarians to the 
spot. The excavations have been continuedjWith great 
zeal, and among the latest finds are a Roman marble 
statue in complete preservation, an amphora and some 
fine mosaics. But more interesting still is the location 
of the walls of ancient Italica, a portion of which has 
been laid bare. They were made of roughly formed 
stone and mortar without battlements, but a truncated 
square tower in a perfect state of preservation is the 
latest discovery. Santiponce is among the hills that 
bound the valley of the Guadalquiver on the west and 
is about three miles from Seville, which is across the 
river on the other side of the valley. The town of 
Italica was founded by Scipio Africanus in the Second 
Punic War. It was the birthplace of the Roman Em- 
peror Trajan. 

The Forum of Augustus is the cats' home of Rome. 
There tlie superfluous felines are dropped over the wall 
to join their numerous fellows in the Forum below. 
Every day charitable people throw scraps of food into 
this open prison, and, as seen from above, its inhabit- 
ants seem to be plump and happy — so happy, indeed, 
that they make no attempt to escape. A few years 
ago the Foruui of Trajan was also used as a depositing 
place for cats that were not wanted, but as it does not 
present the same facilities of retreat and hiding as the 
Forum of Augustus, street boys and others took every 
opportunity of stoning the unfortunate animals. Fi- 
nally, the authorities, after many complaints, refused 
to allow any more cats to be thrown there, and, in 
order to get rid of those already living in the Forum, 
presented one to each sentry box on the walls of the 
city. They all, however, speedily disappeared from 
their new homes, some returning to the foot of Tra- 
jan's Column, where they were either killed by the 
street boys or transferred to the Forum of Augustus. 

The Institute of France has formally entered into 
possession of the Chateau of Chantilly, says The 
Builder, and the collections included in what is now to 
be called the Cond6 Museum, the contents of which 
have been inventoried in five volumes, with indications 
of the arrangement of the various classes of objects 
according to the intention of the Due d'Aumale. The 
museum contains 557 pictures, without counting the 
pictures, engravings and drawings which adorn the 
Chateau d'Enghien ; 30 enamels ; 383 miniatures ; more 
than 300 gems and precious stones displayed in glass 
cases ; and in addition to the equestrian statue of 
Cond4, by Paul Dubois, about 50 statues and busts in 
marble, among which are three by Chapu ("Jeanne 
d'Arc," "Pluto" and "Proserpine"), a "Hebe" by 
Dezeine, the statue of Bossuet by Guillaume, two bass- 
reliefs by Jean Goujon, and animal sculptures by Gar- 
det and Auguste Cain. Among the 13,600 drawings 
are 111 original drawings by Nicholas Poussin and 
more than 500 by Raffet. Besides these are 5,000 en- 
gravings, a collection of 3,685 medals and a library con- 
taining 34,000 printed volumes, 1,493 MSS. and 373 
parchments. The chateau includes besides more than 
500 pieces of furniture and other objects of great value 
— armor, tapestries, etc. There is also a collection of 
autographs and historical documents of great interest. 

Herr Ernst Berger, in his "Contributions to the 
History of tlie Development of Painting," describes the 
way the colors of the ancients are examined by chem- 
ists as follows : The color layer is first carefully 
scratched off with the knife in order to separate the 
colors from the lower ground. A portion of the color 
powder thus obtained is dissolved in water and heated 
in a retort ; then the binding materials, dissolved in 
water, are separated from the color pigments by filtra- 
tion. The filtrate is evaporated, and from the residu- 
um the binding agent present is determined, according 
to whether it contains organic substance or not ; ashes 
which turn brown with a burning smell point to or- 
ganic binders, likewise the presence of ammonia (am- 
monia is recognized by the odor or by means of tur- 
meric paper, which is dyed brown by ammonia vapors). 
A second portion of the scraped- off powder is treated 
with boiling alcohol, which dissolves the fatty resinous 
substances ; the mass is filtered as above, and the fil- 
trate is evaporated in like manner ; from the residuum, 
which takes on a dark color, an oily or resinous binder 
results, which can be determined more closely by the 
odor. In order to recognize the presence of lime, a 
drop of hydrochloric acid suffices, which causes effer- 
vescence. The color substances remaining in the filter 
are then tested by means of different reagents for the 
presence of metals, earths, etc., and conclusions are 
drawn accordingly. In exactly the same manner the 
fouadatioas oa which the painting was are tested. 
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Xbe Naval Supplement. 

To the Editor of the Scientific American : 

I desire to express to you my appreciation of the ex- 
cellence of the Naval Supplement your paper has re- 
cently issued, and especially so because, instead of rep- 
resenting, as is so often done, our vessels as superior to 
anything else afloat, it frankly calls attention to cer- 
tain of their limitations, e. g., the low freeboard of the 
"Indiana" and " Kearsarge'' classes, and also to the 
doubts regarding the desirability of the superposed 
turrets of the " Kearsarge " class. 

It is only by teaching our people regarding the short- 
comings of their present vessels that a demand for bet- 
ter ones can be created, and nothing short of the best 
at the time of construction should satisfy us. 

Furthermore, exaggerated ideas as to the excellence 
of our vessels, as compared with those of other nations, 
may lead to unpleasant consequences. 

Permit me also to express the hope that you will fol- 
low the publication of this Naval Supplement with 
one on United States ordnance, both that of the navy 
and of the army, including in the latter the armament 
for coast defense. 

May I suggest that in such a supplement especial at- 
tention should be given to the subjects of rapid-fire 
guns, projectiles and smokeless powder, and that should 
you, on investigation, conclude that we are behind any 
other nation in adopting useful inventions, or have 
failed to keep our ordnance up to the highest standard, 
either in the matter of guns or that of ammunition, 
you should frankly say so ? 

Comparisons such as have appeared in various pub- 
lications, e. g., between the efficiency of the armament 
of our " New York" and that of the Chilean " Esmer- 
alda," or that of our "Kearsarge'' and the Japanese 
" Fuji," of the muzzle energy of our guns as compared 
with those of the same class in the English, French 
and German services, etc., would, I think, be of in- 
terest if published in such a supplement. 

Edmund M. Parker. 

Boston, May 11, 1898. 



An Electric Railroad for Freiburg. 

To the Editor of the Scientific American : 

The city of Freiburg, a town of 55,000 inhabitants, 
with most beautiful surroundings, many large villages 
near by and romantic valleys into the heart of the 
Black Forest, is contemplating the building of an elec- 
tric railroad system and a central power station for 
electric light and locomotive power. 

Competition for these new enterprises is open to the 
world, and as United States consul I consider it my 
duty to call the attention of American manufacturers 
to the same, and feel that your valuable publications 
are the best medium for that purpose ; hence send this 
note to you. 

Freiburg is a busy little city, very conservative and 
slow but sure in whatever it undertakes, and whatever 
is constructed here is built, not for a day or lifetime, 
but for an age. 

"Rapid" transit they have here, but it is the old- 
fashioned omnibus. Electric light is seen nowhere but 
in several factories with private motors and dynamos. 
Hence the need of these new enterprises and the call 
for bids for the same, such bids to be in the hands of 
the Committee on Underground Structures (Tief-bau- 
amt) before July 1, 1898. 

I mail you under separate cover the circular letter, 
plan of the city, plans and profiles of the projected 
enterprises, etc., such as the above - mentioned com- 
mittee sends to parties interested, and shall be glad to 
procure any further information for you or other 
Americans who may take an interest in this matter. 
E. Theophilus Liefeld, 

United States Consul. 

Freiburg, Baden, Germany, April 39, 1898. 



The Current Supplement. 

The current Supplement, No. 1168, contains articles 
of general interest to our readers. •' The Use of Alum- 
inum in Bicycles and Light Machinery " describes some 
of the laiest advances in the use of tiiis metal as a sub- 
stitute for brass, steel and iron. "The Report of the 
Building Committee of the Scientific Alliance of New 
York " outlines an interesting plan for the co-operation 
of scientific societies. " The Great Shore Battery of 
Krupp Guns at Cuxhaven " is a subject of a splendid 
full page engraving. " Recent Work in the Princeton 
Psychological Laboratory " is the subject of an inter- 
esting article by Prof. J. Marie Baldwin. Papers of 
this nature in which psychology is treated in a popular 
yet clearly scientific manner are rare. " Malay Life in 
the Philippines," by W. G. Palgrave, is continued from 
the last number. It is one of the most important con- 
tributions ever made to the literature of travel in the 
Philippines. 

^ I » I fc 

The French mint, besides coining money for the home 
country and her colonies, has also last year received 
and filled orders for Abyssinia, Bolivia, Chile, Moroooo, 
and Russia. — La Science en famille. 



Science Notes. 

M. Phisalix announced to the Academic des Sciences, 
Paris, some time ago, that cholesterine injected into 
the blood of animals made them resist the venom of 
vipers. Doubts were thrown on his results, because he 
had used cholesterine of animal origin. Since then 
he has repeated his experiments with crystallized 
cholesterine extracted from carrots, and found it as 
effective as that from animals. Moreover, he has ob- 
tained similar results with crystallized tyrosine ex- 
tracted from the dahlia and even with the sap of the 
dahlia. 

Mr. W. H. Wheeler draws attention in Nature to 
the effect of gales on tideless lakes and seas, which he 
says is at times so marked as to cause considerable 
inconvenience and anxiety to mariners. Thus in the 
Caspian Sea a gale will raise the water on one side six 
feet and depress it on the other as much, making a 
total difference of level of twelve feet. In the Baltic 
easterly gales will alter the level upward of eight feet. 
In Lake Erie depressions and elevations of from two to 
four feet are common, while occasionally heavy gales 
have produced a difference of level of upward of fifteen 
feet. 

When drawing attention, about a year ago, to the 
bipedal movements of certain Australian lizards, 
notably the comical little chlamydosaurus, or " frilled 
lizard," whose photograph is now familiar, Mr. Saville- 
Kent referred to an unconfirmed rumor that the 
Mexican iguanoid lizard also possesses the power of 
running on its hind legs, being led to this by the cor- 
respondence in general structure of the creatures, 
especially the abnormal length of the hind limbs. In 
Nature he publishes a letter from a gentleman living 
in the West Indies, which shows that there also all the 
lizards, from the large tree iguana, five feet long, down 
to the tiniest mites which scamper about among the 
stones, are accustomed to run erect on their hind legs 
when hurried. The correspondent adds the interest- 
ing information that on the rocks about the watershed 
of the Guiana are old drawings of lizards running 
erect. Mr. Saville-Kent points out that this pecu- 
liarity, which a year ago was doubted by many nat- 
uralists, but which has now been shown to be common 
to so many different species of lizards, deserves atten- 
tion as pointing to bipedal locomotion in some remote 
ancestor. 

Mr. F. G. Jackson's account of his three years' ex- 
ploration in Franz- Josef Land is the prominent feature 
of The Geographical Journal for February. The main 
result of his adventurous journeys seems to have been 
the mapping of the southern part of the archipelago, 
and, it may be added, the conviction that it is "one 
of the worst" routes to the pole. A study of the 
geological collections brought back by the expedition 
appears to show that the islands are fragments of a 
vast basalt plateau, probably the " grandest example 
of volcanism in the world." On account of the ab- 
sence of warm southwesterly winds, the flora is " more 
scanty and stunted on the whole than that of almost 
all the other Arctic regions." There are certain plants, 
however, as poppies and four species of mosses — bril- 
liant green, red and golden yellow — which give color to 
the landscape. The only laud mammalia are the bear 
and the fox, but three new species of birds were dis- 
covered. The northern lights were disappointing, 
though occasionally they were brilliant enough " to 
cast a shadow and to eclipse stars below the third 
magnitude." The highest registered temperature was 
43° Fah. ; the lowest, — 54°. The Journal also con- 
tains Dr. Mills' elaborate classification of geography 
with arbitrary symbols, presented at the Toronto 
meeting of the British Association. 

The chemical and toxic properties of the poison of 
the honey bee have been a subject for long study by 
a German scientist. Dr. Joseph Zanger. During his 
investigations Dr. Zanger employed 85,000 bees. He 
found that the fresh poison is clear, like water, of an 
acid reaction, bitter taste and of a fine aromatic odor. 
On evaporating and drying at a temperature of 100° 
Centigrade (313° Fahrenheit) a gummy residue is left. 
It is soluble in water ; with alcoliol it forms an emulsion- 
like mixture. The aromatic odor is due to a volatile 
substance, which disappears on evaporation, and is 
not poisonous. The poisonous constituent is not de- 
stroyed by short boiling, nor by drying and heating 
the residue to 313' Fahrenheit, nor by the diluted acids 
or alkalies. Dr. Zanger has proved the existence of 
formic acid, but he has also proved that that is not 
the poisonous principle. The latter is an organic base, 
soluble with difficulty in water, but kept in solution 
by an acid. On the healthy skin neither the bee poi- 
son nor a two per cent solution of the poisonous prin- 
ciple has any effect, but they act as powerful irritants 
on the mucous membranes. His tests made on rabbits 
and other animals show that when the poison is 
brought in contact with the eye there follow lachry- 
mation, hyperemia, chemosis and croupous membrane 
on conjunctiva. The general condition is also af- 
fected ; the animals become melancholy, take no 
food, but are very thirsty, and the urine shows small 
amounts of albumen. 
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THE RAPID-FIEE GUNS OF THE "NEW ORLEANS." 

In our issues of March 36 and April 9, we have 
described and illustrated the " New Orleans,'' one of 
the twin boats recently purchased from the Brazilian 
government. We are now enabled, through the 
courtesy of Capt. Folger. who is in command of the 
vessel, to present some excellent views of the main 
battery of rapid-fire guns. The armament is entirely 
of the rapid-fire type, and as we have shown in th« 
articles referred 
to, the energy of 
the metal thrown 
in a given time is 
exceptionally 
great for a vessel 
of 3, GOO tons dis- 
placement. 

The main arma- 
ment is made up 
as follows : There 
are three 6-inch ra- 
pid-flre, OO-caliber 
guns forward (see 
Fig. 3), one on the 
forecastle deck, 
and one sponson- 
ed out on either 
beam on the gun 
deck ; three 6-inch 
rapid-flre guns aft, 
one on the poop 
(see Fig. 2), and 
two in sponsons 
on the gun deck. 
Of these guns, 
tliree can be 
trained dead 
ahead, three dead 
astern, and two 
on either broad- 
side. On the gun 
deck, in broadside 
between the 6- 
inch guns, there 
are also four 4'7- 
i n e li rapid-fire 
guns. The second- 
ary battery con- 
sists of ten 6-pounders, of which six are on the gun 
deck, and four on the poop and forecastle deck. The 
starboard 6-pounder on the poop is shown in Pig. 2, 
just beyond the chase of the 6 inch gun. In the fore- 
ground of the same picture is seen one of the two field 
guns, which would be taken in boats by a landing 
party for offensive operations on shore. 

Those of our readers who are familiar with the ap- 
pearance of the larger rifles will notice that these guns 
are unusually long, the length being 50 calibers or 25 
feet. It is only a few years since 35 calibers was the 
limit for rifled guns. The increased length is adopted 
to secure greater velocity. With a given charge of 
powder the velocity of a shell will be proportional to 
the time during which the gases of explosion act upon 
it in the bore of the gun. The longer they can exert 
their pressure upon the shell, the greater will be the 
velocity with which it will issue from the muzzle. 

The action may be likened to that in throwing a 



baseball. If the player wishes to send the ball slowly 
for a short distance, the hand is only drawn back slight- 
ly behind the body ; but if he wishes to throw it as 
swiftly as possible, the arm is drawn back to its full 
reach, so that the propelling power of the hand and 
arm may act upon it for the greatest possible length of 
time. So in the gun, great length means a greater 
time for the powder pressure to act, producing greater 
velocity. There is, of course, a limit to the length on 




Fig. 1.-6-INCH RAPID FIRE GUN ON UNITED STATES SHIP "NEW ORLEANS "-BREECH OPEN. 

account of the unwieldiness, though Canet, the French 
manufacturer, has built guns of 60 and 80 calibers. 

The increase of energy due to increased velocity is 
extremely valuable in the navy, where it is desirable 
to save all possible weight. If by increasing its velo- 
city we can make a 5-inch shell penetrate as far as a 6- 
inch shell, we can save about one-half the weight of a 
6-inch battery. It is considered that, so long as the 
shell can be put through a ship's armor, its size is of 
secondary importance. If an 8-ineh shell could be 
made to penetrate the side armor of a ship and burst 
in the engine or boiler room, it would be certain to 
disable the ship almost as surely as a 10-inch or 13-inch 
shell. 

To show what velocity will accomplish it may be not- 
ed that a 4-inch 40-caliber gun has a nmzzle energy of 
about 1,000 foot-tons and will penetrate 10 inches of 
iron at the muzzle ; whereas an 80-caliber gun of the 
same bore has 2,055 foot-tons of energy, a muzzle velo- 



city of 3,215 feet per second and a muzzle penetration 
of 18"7 inches. Again, the 6-inch 30-callber gun, with a 
velocity of 2,000 feet per second, penetrates 14 inches of 
iron at the muzzle, as against 2,642 foot-seconds velocity 
and 21 '3 inches penetration for the 50-caliber 6-incb 
gun mounted on the " New Orleans." 

It was largely the 5-inch, many-calibered, rapid-fire 
batteries of Commodore Dewey's squadron that swept 
the Spanish fleet out of existence by the awful hail 

of shells which 
they poured upon 
it. 

The 6-inch gun 
of the " New Or- 
leans " is carried! 
in a trunnions 
sleeve or seating, 
in which it slides. 
It is held in the 
forward or load- 
ing position by 
coil springs, in- 
closed in two cyl- 
inders which form 
part of the seating. 
Attached to the 
gun are two pis- 
tons which travel 
in the cylinders, 
the latter being 
filled with glycer- 
ine. When the 
gun is fired, the 
gun slides back in 
the sleeve, carry- 
ing the pistons 
with it, and the 
recoil is checked 
by the resistance 
set up by the gly- 
cerine in traveling 
through the pis- 
tons, the passage 
of the fluid being 
throttled by a 
gradually closing 
valve. After the 
gun has made its 
full recoil it is returned to the loading position by 
the action of the coil springs, which are compressed 
during the recoil. The gun and the gun crew are 
completely protected on the front, sides and over- 
head by a Harvey steel shield, which is 4 inches in 
thickness in front of the gun. The shield comes down 
close to the deck, and, as it is bolted to the carriage 
and rotates with it, the crew are safe from machine 
gun bullets and the lighter rapid-fire shells. The 
sights, of which there are two separate sets, one on 
each side of the gun, as shown, are attached to the 
trunnion sleeve and are not affected by the recoil. The 
gun is carefully balanced upon a conical mount, which 
is firmly bolted down to the framing of the deck. It 
rotates on a race of steel balls, and the balance, when 
it is in the loading position, is so perfect that the 
whole piece, weighing over 7i^ tons, can be moved 
with a very slight pressure. Attached to the left hand 
side of the carriage and swinging with the gun is a 




Fig. 2.-A 6-INCH RAPID-FIRE GUN ON THE " NEW ORLEANS ' 

FOR RANGE OF SIX MILES. 



AT ITS MAXIKUU ELEVATION 



Fig. 3.-MILITAEY MAST AND FIGHTING TOPS OF THE 
"NEW OELEAlfS." 
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platform, upon which the gunner stands. A similar 
platform is hung from the right hand side of the car- 
riage and in line with the right hand sights. Just in 
front of the gunner are two hand wheels, one vertical, 
one horizontal, for training and elevating the piece. In 
front of the platform is stowed away a small electric 
battery from which wires lead to the breech block for 
igniting the charge. This is done by the gunner press- 
ing a small rubber air bulb. 

It is possible that the murderous hail of bullets from 
an enemy's machine guns may find its way through the 
open slots in the shield and carry away the sights. If 
this should happen, the gun could be given the proper 
elevation by means of the graduated elevating arc, 
which can be seen to the right of the gunner. On the 
inside of the shield to his left is a table giving elevation 
for various distances, and from this he can read off the 
proper number corresponding on the arc to the dis- 
tance of the enemy's ship. 

We explained in our last issue that the speed of 
the rapid-fire gun was due to the fact that the shell 
and charge were put in a metallic cartridge case, 
and that the sights were fixed to thfe gun carriage and 
not to the gun, thus obviating the necessity for re- 
sighting after each discharge. A 6-inch gun of the 
kind carried by the "New Orleans " has fired 7 rounds 
in 61 seconds, and the 47-inch gun has a record of 5 
rounds fired at a target in 22 seconds. 

The breech block, it will be seen, is different from 
that shown in the Dashiell mechanism (Scientific 
American, April 3;j). The block, instead of being 
made cylind ileal, 
is conical or 
tapered, to enable 
it to be swung 
open without first 
drawing it back 
clear of the breech 
in line with the 
axis of the gun. 
The breech is un- 
locked and open- 
ed with one con- 
tinuous swing of 
the lever from left 
to right. The 
first part of the 
swing gives a 
partial turn to the 
threaded block, 
bringing the 
threaded portions 
opposite the 
longitudinal 
channel ways, 
which are cut 
across the thread 
in both the breech 
and the block. 
The continued 
motion of the 
lever swings the 
block out of the 
breech into the 
position shown in 
one of the figures. 
There are thus 
only two motions 
of the breech 

block instead of three. At the end of its travel, the 
lever moves an extractor which loosens the empty 
cartridge sufficiently for it to be drawn from the gun 
by hand. 

The small tray seen just in front of the open breech 
is a brass guide piece, which automatically rises to pro- 
tect the thread from being bruised by the shell when 
the cartridge is thrust into the breech. 

One of our views shows the gun at its maximum ele- 
vation, correspondihg to a range of six miles. This is 
not the maximum range of the gun, for, with 45° ele- 
vation, it could throw a shell some nine or ten miles; 
but the stresses set up in the framing of the ship by 
such an elevation would be prohibitive. It is for the 
reason that guns cannot be given their maximum ele- 
vation on shipboard that the possibility of long range 
bombardment is very remote in the case of most of our 
fortified cities. The 11, 12 and 13^-inch guns of foreign 
navies are not capable of nearly as great an elevation 
as the gun herewith illustrated, and their bombarding 
range would be proportionately limited. 

One of our illustrations of the " New Orleans" shows 
the forward military mastwiih its double tops. In the 
lower top are two 1-pourider guns, together capable of 
firing 50 to 60 shots a minute. Above them, in the 
ui)per top, are two Maxim machine guns, each of 
wliich could pour leaden bullets out upon the enemy 
like water from a hose. The combined capacity of 
the two is over 1,000 shots per minute. Two tops, with 
a similar armament, are carried on the mainmast. 



Tbe Destruction of the "ITIalne.'' 

The following letter was published in the latest issue 
of the English journal Industries and Iron, and it pos- 
sesses so much interest and is from the pen of so high 
an authority that we publish it in full : 

Sir : I have been much interested in the article on 
the " Maine " disaster which appeared in your issue of 
the 22d inst. I am an old and experienced engineer. I 
am also an expert in explosives. I have witnessed ex- 
periments in which many tons of high explosives have 
been used, and I give it as my opinion that the " Maine" 
must have been blown up by an extremely large sub- 
marine torpedo exploded from the outside of the ship. 

I am aware of the fact that a good many so-called 
engineers pretend to be of the opinion that the explo- 
sion was from the inside of the ship, but I would like 
to ask how it could be possible for an internal explosion 
to blow the keel upward ; if the explosion had been 
from the inside, it would certainly have blown the keel 
downward and outward. There cannot be the least 
question about this. 

It will be remembered that some years ago extensive 
experiments took place at Portsmouth, when torpedoes 
were exploded against and under the "Resistance." It 
was found on that occasion that the destructive effects 
of the ordinary Whitehead torpedo were nothing like 
what had been expected ; that very little damage was 
done, and that it was a most difficult matter to sink the 
old ship with the torpedoes used at that time, which, I 
believe, carried about sixty pounds of guncotton. The 
" Maine " is a stronger and heavier ship, and was blown 



ship was blown up by a Spanish government torpedo. 
And it is no use disguising the fact that the Americans 
have gone to war with Spain, not on account of the 
Cubans, but on account of the destruction of an 
American battleship and some two hundred and fifty 
American seamen. No beating round the bush will 
change this fact. I inclose my card. 
I am, yours, etc.. 

An Old Civil Engineer 
London, April 28, 1898. 




Fig. 4,-SIGHTING A 6-INCH RAPID-FIRE GUN BREECH CLOSED, 



Dr. Albert C. Pbale reports to the government 
that there are 8,822 known mineral springs in the 
U nited States. Many more may be discovered. 



completely to pieces by the explosion, the keel and bot- 
tom plating being actually blown up through all the 
decks, so that some parts of the bottom plating are 
now above water. This would show that an extremely 
large charge of high explosives was employed — certainly 
five hundred pounds. Would it have been an easy 
matter for any private individuals, no matter how evil- 
minded they may have been, to obtain in Havana five 
hundred pounds of high explosives, to have packed 
them in a torpedo and to have placed them under 
the "Maine" and exploded the charge? I think 
not. 

Some of the French and Spanish engineers combat 
the torpedo theory by asking why no dead fish were 
found. In reply to this I would say that, if the torpedo 
was placed in close proximity or in actual contact with 
the ship, the explosion would have relieved itself by 
discharging the gases through the ship, instead of pro- 
ducing the violent concussion of the water which is 
necessary to kill fish. It has also been said that little 
or no water was blown into the air. Very true. There 
was no water above the torpedo, the torpedo was pro- 
bably in direct contact with the bottom of the ship, 
and when exploded it found vent through the ship, 
as being the direction of least resistance, it being re- 
membered that, when these high explosives are em- 
ployed, the inertia of the mass counts for much more 
than the strength of the materials. 

I have read with the greatest care the reports from 
all parties relating to this disaster, and as an engineer I 
defy anyone to show how the ship could have been 
distorted in the manner shown except from an ex- 
plosion outside of 1 he ship. At any rate, I feel sure 
that every American believes most implicitly that the 



Tte " Windnrard " Arrives. 

The "Windward," the Arctic exploring ship which 
was presented to Lieut. R. E. Peary, U.S.N., the Arctic 
explorer, by Mr. Albert Charles Harmsworth, owner of 
The London Daily Mail, arrived at New York, May 11, 
after a rough passage of fifty-two days. The " Wind- 
ward "came over under sail, using her steam in the 
English Channel and during the closing hours of her 
trip only. She took a southerly course to avoid bad 
weather, and after she reached the latitude of the 
Bermudas, on April 26, she met a succession of heavy 
northwest gales. 

The vessel is at present off Tompkinsville, S. I., as 
the navy yard at Brooklyn is too crowded with ves- 
sels to permit of her reception there. The "Wind- 
ward " was brought over by Capt. Reid, of the Royal 
Naval Reserves, and a crew of twenty-seven men. The 
" Windward" is one of the stanohest Arctic vessels 
ever built. She was specially constructed for ice work 
and is fitted with all of the most modern improvements 

_ and conveniences. 
Mr. Harms- 
worth had the 
vessel completely 
overhauled after 
she returned from 
the Jackson- 
Harmsworth e x - 
pedition in Pranz- 
Josef Land, and 
had new engines 
put in her, but it 
is said the engines 
are not as satis- 
factory as had 
been hoped for. 
She is brig rigged 
and is arranged 
so as to make the 
handling of t h e 
ship as easy as 
possible and give 
the crew little 
work above deck. 
On the maintop 
is a barrel look- 
out for the ice 
master. The dis- 
placement of the 
" Windward " is 
246 tons, her 
length is 118 feet, 
beam 28 feet, 
draught 16 feet ; 
her hull is built 
of three thick- 
nesses of oak, 3 
feet thick amid- 
and thicker at the bow and stern. The ram 
made of solid oak, 13 feet thick, protected 
We have already given accounts of this 
gift of Mr. Harmsworth and also of the 
Franz-Josef Land. The " Windward " 
being the vessel which took Nansen 
from Franz-Josef Land to Norway, 
has also been outlined. He will 



ships 
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leave in July for the North, and as the expedition may 

be gone several years, the "Windward" will carry 

stores from New York at intervals of a year or two. 



New mines In tlie South African Republic. 

Rich deposits of coal have been discovered at about 
fifteen miles from Johannesburg and eleven miles from 
Krugersdorp. The coal-bearing layer is sixty-five yards 
deep. The new mine supplies much better coal, and is 
much nearer the gold fields, than the mines which have 
supplied the coal hitherto. Diamonds have been found 
at Rietfontein, near Pretoria, and it is estimated that 
the new mine will be twice as rich as the celebrated 
Kimberley fields. Mr. Kehler and others have found 
very valuable gold reefs between Johannesburg and 
Krugersdorp, at a depth of 2,400 feet. — Cosmos. 



A MOUNTAIN experimental observatory has been 
established on the summit of Mount Kosciusko, 7,328 
feet above sea level, and the highest pomt in all Aus- 
tralia ; also a sea level station on the southeast coast 
adjacent at Merimbula, where simultaneous observa- 
tions are taken. Simultaneous readings are also taken 
at a new station in Sydney, at Sale, in Victoria, and at 
Hobart, and on Mount Wellington, Tasmania. 
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iniscellaneaus Notes and Receipts. 

A New Gold Field. — From Godemesterhdza, a town 
situated at the foot of the GBrg^ny snow mountains, the 
former favorite hunting grounds of the departed Aus- 
trian Crown Prince Rudolf, sensational news reaches 
us. In the wilderness of the virgin forests, an immense 
<;old field has been discovered. In different places dig- 
gings have already been instituted, with the result that 
in nine cases rich veins of gold were found at a depth 
of 10 to 12 meters. — Edelmetall-Industrie. 

Adulteration of Linseed Oil with Ood Liver Oil. — Ac- 
cording to the Pharm. Ztg., this adulteration occurs 
very frequently, of late. For the detection of this 
sophistication mix 10 parts (weight) of the oil with 3 
parts (weight) of commercial nitric acid in a glass cyl- 
inder by stirring with a glass rod; place aside until the 
oil layer and the acid layer liave separated. If the lin- 
seed oil contains cod liver oil, the oil layer takes on a 
dark brown to blackish color and the acid becomes 
orange-yellow to yellow-brown, while pure oil, after 
being treated as aforesaid, first shows a water green, 
later a dirty yellow-green color, tlie acid taking on a 
light yellow. 

To Mount Photographs on Glass. — According to the 
Werkstatt, clean the inner hollow side of the pane thor- 
oughly, pour on gelatine dissolved in boiling water, lay 
the picture on and pour on gelatine again, so that 
everything swims. Then neatly remove what is super- 
fluous, so that no blisters result, and allow to dry. The 
following recipe is said to be still better: Gelatine, 16 
parts (weight) ; glycerine, 1 part (weight); water, 82 
parts (weight); methylic alcohol, 12 parts (weight). The 
mixture is prepared by causing the gelatine to swell 
up in water, then dissolving it with the use of moder- 
ate heat, adding the glycerine, stirring thoroughly and 
pouring the whole in a thin stream into the alcohol. 

Chinese Varnish for Wooden Articles. — The wood is 
coated with a puttylike mass, which is prepared from 
gypsum, potter's clay, common earthy feldspar and 
glue. When this putty is dry, it is carefully rubbed 
off with sandstone ; then it is coated with black paint 
dissolved in lac varnish, and when this is dry a lac 
varnish is applied, derived from a tree called tsie 
chou in China, a variety of sumac, whose sap exudes 
in the form of a gum. In the liquid state this lacquer is 
so poisonous that it causes painful swellings on the 
faces and on the hands of those working with it. The 
varnish must dry in the air, whereupon the decora- 
tions are engraved with a gra ving tool and the pieces 
of mother-of-pearl are pressed in. The color or gold 
which one desires to apply is mixed with oil varnish 
and the whole is lacquered. According to Macaire 
Priucep, the varnish consists of benzoic acid, yellow 
resin and colorless volatile oil. It has a brown color 
and a peculiar aromatic odor and a taste similar to 
that of copaiva balsam. On wood the varnish gives a 
glossy coating which dries readily. According to the 
Zeitsohrift ftlr Dreohsler, it can be dissolved in cold 
alcohol and still quicker in boiling alcohol, likewise in 
oil of turpentine. 

Waterproof Wax Polish on Oak. — Oak furniture is 
known to be provided externally with a wax polish. 
The wax coating enters the cavities of the coarsely 
porous wood and fills them, imparting a handsome dull 
gloss to the wooden surface. Complaints were heard 
everywhere that wood surfaces thus treated were found 
to be extremely sensitive to water. Every drop of 
water which touches the polish produces an ineradica- 
ble ugly white spot. Wax is a firm substance which 
cannot be so readily distributed over the wood surface. 
It must, therefore, be previously transformed into a 
dissolved state, which is frequently done by dissolving 
the wax in turpentine. After the application the sol- 
vent evaporates and the wax remains finely and uni- 
formly distributed. Another process consists in boil- 
ing the wax in water containing soda. A soaplike 
mass results, consisting of fine wax drops, which are 
suspended in the liquid similar to the fat globules in 
milk. This mode of preparation is more reoommenda- 
ble, because it is cheaper than the turpentine solution 
and also because it can be diluted to any proportion 
with water. More suitable than soda, however, is pot- 
ash for preparing the stain. If potash is employed, the 
liquid attains greater softness and suppleness, enters 
the wood better and is easier distributed. In case one 
desires to alter the tone of the wood somewhat, the 
stain is tinted by the admixture of a pulverized dye- 
stuff or by dissolving a soluble color. In the latter 
case care is recommended, as the organic coloring mat- 
ters bleach very much, when exposed to the light. 
With mineral dyestuff powders this need not be ap- 
prehended. Frequently Vandyke brown is added to 
the stain, as the oak wood receives a dark, pleasant 
shade from it. A wax polish obtained by applying the 
aforementioned stain is just as sensitive to water as 
any other wax coating, but it can be protected from 
the access of water and the action of same by provid- 
ing it with a thin coat of rubbing varnish. Such a 
varnish is obtained by dissolving 6 parts (weight) Zan- 
zibar copal in 5 parts (weight) boiled linseed oil and 
diluting the mixture with 10 parts (weight) turpen- 
tine, l^his coating dries in one day at most and leaves 



a dense, firm covering of resiuized oil and copal. It is 
perfectly impervious to water, so that the wax layer 
under it cannot suffer from any drops of water falling 
on it. The drop of water may even slowly evaporate 
on the spot where it has fallen and dry up, without 
leaving anything else behind than perhaps the lime 
contained in the water. The latter can be easily 
wiped off. The proportions of copal, linseed oil and 
turpentine as enumerated give a good varnish. — 1>. 
Allg. Gewerbezeitung. 

♦ « » > * 

OUB TBOOFS AT CHICKAMAU6A FABK. 

Our acquaintance with large bodies of troops is chief- 
ly limited to gala day parades, owing to the fact that 
the United States has such a small standing army, so 
that the mobilization of a large body of men, which is 
so frequent in Europe, has not been seen in this coun- 
try in this generation. Not only have the troops of the 
regnlar army been called to active duty from the hum- 
drum existence of army stations or from the Western 
plains, but the National Guard of every State is mus- 
tering into service up to the limit allowed by the War 
Department ; and over 600,000 men have volunteered 
their services in the present war, although this is more 
than four times as many men as are required. The 
subject of the mobilization of a vast army is so interest- 
ing that we take pleasure in presenting views of some 
of the stirring scenes which have been recently enacted 
at Chickamauga Park, which is, or rather was, up to a 
few days ago, the great center of activity. 

Chickamauga Park, near Chattanooga, Tenn., is 
really over the border line and is in Georgia. It has 
been the point of concentration for the regular troops 
which are being gathered for the war with Spain, and 
it is the initial camp where mobilization has taken 
place and from which the soldiers and supplies are 
dispatched to the sea coast towns, as Tampa, within 
striking distance of Cuba. Of the 25,000 troops which 
make up the standing army of the United States, near- 
ly 20,000 have been in camp at Chickamauga Park and 
at Port Tampa, Fla., but they have now left for the 
South, and it is probable by the time this paper reaches 
our readers 30,000 volunteers will have taken their 
place. The gathering at Chickamauga Park was 
the largest concentration of the regular troops which 
has taken place in this country since 1865, and special 
interest attaches to it from the fact that the mobili- 
zation took place in the South, and the united forces 
from the North, South, East and West occupied the 
historic field of Chickamauga, where one of the blood- 
iest and most desperate battles of the civil war was 
fought. Almost twice as many laid down their lives 
in that engagement as were represented in the entire 
army recently encamped there. The thick woods, 
open meadows, brooks, hills, everything, in fact, is topo- 
graphically the same to-day as then. 

The regular army, which has been for the most part 
relegated to Indian fighting in the far West, is now 
brought together, so that thousands of our people have, 
for the first time, seen an imposing army, and the troops 
have created much enthusiasm in the smaller towns 
and cities through which they have passed. Even be- 
fore the ultimatum was sent to Spain, the regular 
army was moving toward Chickamauga, the first troops 
arriving April 20. 

Our large engraving shows the Ninth United States 
Infantry en route to the South, the photograph being 
taken from Maryland Avenue, Washington, D. C, and 
the Capitol of the United States may be seen in the 
distance. Every incoming train at Chattanooga is met 
by a throng of people who cheer the soldiers as the 
train rolls into the station. 

It is a busy scene, as the troops load their baggage 
into the long line of blue wagons with white covers, 
bearing the brand of the United States, which recalls 
vividly to the veteran the days when this section of the 
country was alive with those who followed Grant, 
Sherman, Thomas and Rosecrans. 

The following are some notes on the scenes at Chick- 
amauga Park during the occupancy of the regulars : 

While the infantry comes in for a share of enthusi- 
asm, the cavalry is naturally the favorite. When the 
stock cars reach the platform, each horse knows his 
master and greets him with some expression of pleas- 
ure familiar to himself. The horses first, and all the 
time, is the motto of the Western cavalryman. As 
soon as the horses have been saddled, the order, 
"Mount!" peals out from the cavalry bugle, and the 
troops are off and down the dusty road leading toward 
Chickamauga, and when the last of the lumbering 
wagons following the troops turn out of sight, the 
crowd again directs its attention to similar scenes, 
which occur almost hourly. 

When the cavalrymen reach the camp ground, a 
long rope is stretched on the ground and a picket line 
made, to which the horses are tethered. The affection 
displayed by the trooper for his horse is reciprocated 
by the intelligent animals, and it is largely due to this 
fact that accidents to man and beast are few and 
far between. The cavalryman always provides for his 
mount, and it is amusing to watch the mounted artil- 
lerymen taking their horses out to good grazing spots 
I the moment the escort dismounts. 



" Camp George H. Thomas," as the rendezvous has 
been named in memory of the hero of Chickamauga, 
is a bustling scene of military activity. The rattle of 
the artillery is often heard, and the historic battle 
ground is now covered to a great extent with the tents 
of the soldiers, and parties of cavalrymen may con- 
stantly be seen driving their horses to water at Chicka- 
mauga Creek. The establishment of the community 
at Camp Thomas is much like the establishment of a 
colony in an unsettled la.nd, in so far as domestic con- 
veniences are concerned, for everything has to be taken 
there, and each regiment is a small canvas town in it- 
self, and has to depend entirely upon its own resources. 
Dotted here and there throughout the entire expanse of 
fifteen miles of reservation these cities of tents are seen. 

The description of the quarters of one officer will 
serve for all. An "A" or wall tent is 10 x 12 feet and 
some of them a size smaller. On one side is a folded 
camp cot with a thin yet comfortable mattress and an 
abundance of heavy woolen army blankets. A table 
about 20 inches square, with legs that fold up into the 
smallest possible space, stands near' the door or opening 
at the foot of the cot. A folding chair or two for his 
visitors, a large valise or very small trunk, a bit of 
looking glass hanging from a tent pole, and a tubular 
lantern or candle attached to a stick stuck in the 
ground finish the equipment of the tent. Command- 
ing officers at regimental headquarters have an extra 
roof or "tent fly," as the awning in front of their 
quarters is called, but otherwise they live as other 
officers do. The enlisted men, quartered in conical 
wall tents now adopted by the army, bunk with heads 
to the wall and feet toward the center, from nine to 
twelve in a tent. Their bedding and blankets are 
good and they are as comfortable as soldiers can hope 
to be in the field. 

Some of the regiments coming fx-om the Northwest 
have the Sibley conical tent, which has no wall, but 
which has a small sheet iron stove. These have been 
more than appreciated during the cold, rainy weather 
which has prevailed until recently at Camp Thomas. 
The mess tents and cook houses are nearly alike in all 
arms of the service. The " cuddy-bunk " oven, made 
of sheet iron, bakes well and looks like two iron pans 
fastened together, one upon the top of the other. The 
men are detailed as cooks and waiters and attend to 
the preparation and serving of the meals. The soldiers 
live very well indeed. Field rations are used when in 
transit from point to point, but when in camp the 
companies or troop mess purchase fresh meats, vege- 
tables, eggs, fruits, etc. Wells are being driven all 
through the camp to furnish an abundant supply of 
pure water. While the soldiers do not have many of 
the luxuries of life, still they have some of them, as rep- 
resented in one of our engravings, which shows a camp 
barber shop, where one of the soldiers is being shaved. 
The camp barber shop is a primitive affair, of which it 
has been humorously said that it " consists of a cracker 
box and a towel." Trades are made between the men 
and the barber, or sometimes a cash consideration is 
promised; but "You cut my hair and I will clean your 
horse" is the average exchange. 

The regulations of the camp are as follows : Reveille, 
6 A. M.: breakfast, 6:15; sick call, 7; drill by companies, 
9; recall drill, 10; recall fatigue, 12 M. ; first sergeants' 
call, 12; dinner, 12:15 P. M.; fatigue, 1; drill by battal- 
ions, 4:15; guard mount, 5; parade, 5:30; supper, 6; tat- 
too, 9; call to quarters, 9:10; taps, 9:15. 

The soldiers manage to amuse themselves in many 
ways. The colored troops are well supplied with gui- 
tars and mandolins, and the vocalists of the regiments 
give very acceptable concerts, which would do ctredit to 
the best negro minstrels. As the prospect of being 
sent to the frontier came nearer there was less and 
less time for amusement, but the historic associations 
around them, the prospect for the longed-for fighting, 
the new scenes and martial spirit of mobilization made 
it interesting enough for the troops, who are tired of the 
humdrum life of their reservations ; and when the 
volunteer troops shall have occupied the camp, it is 
likely that their attention will be largely devoted to 
the necessary drills, for there is plenty of hard work at 
Camp Thomas, and drills are the order of the day, morn- 
ing, noon and night. There are company and regi- 
mental drills, and field maneuvers are to be held in 
which the combined forces will participate. In these 
the actual conditions of war will obtain, with the 
exception of ball cartridges, and the soldiers will get a 
taste of real service on a large scale as far as fighting 
under the new tactics goes. One of the prettiest sights 
is the cavalry drill, and some of the many commands 
are at it nearly all the time, and one of our engravings 
shows the second division cavalry en route for the drill 
field. This cavalry drill is one of the features of inter- 
est to visitors, and they stand for hours watching the 
evolutions of the men and horses as they break into 
squadrons, wheel, charge, re-form, with perfect align- 
ment and go thundering away with flashing sabers and 
piercing yells. 

There are many indications that Camp Thomas is 
more than a temporary camp, and the chances are it 
will be maintained as a military training ground as 
long as occasion shall require. It was at first intended to 
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concentrate nearly 60,000 of the National Guard at the 
camp, but the plans have changed several times since, 
but as we go to press it is said that 30,000 volunteers 
will be sent there immediately, and will be in a condi- 
tion to strike Cuba after the expected naval battle. 
It has been decided to build a track on the Western 



for actual service. When orders were received to go to 
the front, the signal to strike tents was given just after 
reveille, and in the cold, gray light the canvas city fell to 
the ground. Tents, cooking utensils, rations, baggage 
and all impedimenta were quickly packed into the blue 
army wagons and six mules tugged each over the road. 



disappeared and grass would quickly grow again, were 
it not for the fact that the site will probably soon be 
occupied by regiments of volunteers. 

Our engravings show the Ninth Infantry at Wash 
ington en route for the South, the camp of the Twelfth 
Infantry, the Second Division Cavalry en route for the 




MAJ.-OEN. BBOOKE AX HIS HEADQUABlJiiKS. NINTH UNITED STATES INFANTEY EN BOTITE TO THE SOUTH, ON MAEYLAND AVENUE, WASHINGTON, 

AI)7.-6£N. M. V. SHEBIDAN. LIEUT. McKENNA. 

MOBILIZING THE UNITED STATES ARMY AT CHICKAMAUGA PARK. 



and Atlantic road, at Ringgold, to Chickamauga, a dis- 
tance of eight miles, for the quick transportation of 
troops. Tc is expected that it will take sixty days to 
build the track ; so that it is presumed by some that the 
volunteer troops which are sent there are to be drilled 
for some time before they are sent away to the frout 



now well worn, to Chickamauga Park station, where 
the wagons, still holding their cargoes, were rolled 
upon flat cars. The mules and horses were put into 
box cars and company after company were assigned to 
comfortable tourist ears. There remained behind only 
an empty, barren field, where the last traces of grass had 



drill field, "cleaning up quarters," Third Cavalry, a 
camp barber shop, and Major-General Brooke, who 
commanded the camp, at his headquarters with Adju- 
tant-General M. V. Sheridan and Lieutenant McKenna. 
Our Chickamauga views are by M. M. Mudge, of Chat- 
tanooga. 
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EECENTLY PATENTED INVENTIONS. 
Agricultural. 

Gang Plow.— Frederick W. Gordon, 

Valley View, Tex. This invention comprieee a frame, a 
plow disk carried by the frame and a wheel forward on 
the frame. Means are provided whereby the posi- 
Tion of the wheel with reference to the frame may 
be varied. A guide wheel is placed rearward in the 
frame. The frame is connected with two rigidly joined 
beams, aspindleprojectingrearward from each beam and 
a disk for each spindle. The disks are set at an angle 
to the frame and have novel adjusting devices. 



Bicycles, £tc. 

Bicycle or Tricycle Shoulder 

Abutment.— William F. Williams, London, England. 
The object of this invention is to provide a point of re- 
sistance for a rider's shoulders, so as to enable the mus- 
cles of the body to supplement the action of the legs. 
The abutment, moreover, insures an erect carriage and 
promotes chest development. The device comprises a 
post mounted on a bicycle, a socket pivoted to the post, 
a rack slidine: in the socket, a pinion mounted on the 
socket and engaging the rack, a forked frame having a 
knuckle-joint connection with the rack and a shoulder 
support attached to each arm of the frame. 

Flush Joint for Tubular Frames. 

— Frederick C. A ^ery, Toledo, O. This flush joint consists 
of a receiving member having a continuous circular kerf ed 
seat cut entirely through the cylindrical 'side of the tube 
at two opposite points, and having uncut bridge pieces at 
intermediate points with acute angular grooves in them; 
in connection with the tubular entering member having 
its ends beveled upon the inner side and inserted through- 
out its entire circumference into the circular kerfed 
seat of the receiving member for the purpose of rigidly 
connecting at various angles the tubular frames of bi- 
cycles, their handle bars, seat posts, etc. 

Ball Bearing.— Franl? Gustaveson, 

Wabasha, Minn. This ball-bearing comprises a hub 
having cups therein, each provided with flange or col- 
lar extending inwardly from the raceway and cupped or 
decreased in diameter at its inner end, whereby an oil- 
receiving cup is formed, an axle having cones thereon 
co-operating with the cups to form ball raceways, balls 
between the cones and the raceways of the cup and a 
tube surrounding the axle with its ends entering the oil- 
receiving cup and constituting an oil reservoir. 



Electrical, 

Electrical Foot Gear —Jos6 Galle- 

gos, Guatemala, Guatemala. This novel foot gearis pro- 
vided with a static electrical generator for f rictional con- 
tact with the human body, consisting in a closely formed 
fabric composed of strands covered with glass beads, 
the beads lying close to one another and forming the 
surfaces of the fabric. 

Electrical Dental Engine Con- 
troller,— james J. Coachman, Rio Janeiro, Brazil. 
I'he controller for which this patent was granted com- 
prises a. base, a pedal mounted to swing on the base, a 
series of contact strips on the bases, contact points car- 
ried by the pedal and engaging the strips, a resi&tance 
having connection with a contact on the pedal, a spring- 
yielding contact carried by the pedal and having connec- 
tion with the pivot of the pedal, the pivot beirig in the 
electrical circuit, a pole-changing lever, solenoids for and 
operating the pole-ehangmg lever, a circuit closer ope- 
rated by the movements of the pole-changing lever, and 
another circu.t-closing lever having pins extended up- 
ward through the base. This apparatus is designed to 
provide a simple means whereby small electric shunt- 
\\ oand dental engine motors can be started, run forward 
or backward, and stopped instantly when so required. 



iniscellaueous. 

Shrapnel Projectile. — Michel 

Barniancier, St. Chamond (Loire) France. This projectile 
is provided with a cavity, the walls of which are provided 
with longitudinally extending grooves, a tube running 
centrally through the cavity and having grooves in its 
outer surface, the lower end of the tube having a disk 
with a serrated periphery conforming to the grooves in the 
walls of the cavity and balls arranged within the cavity 
and lying in the grooves. A fuse holder is secured to one 
end of the projectile to close the cavity and has connec- 
tion with the central tube. The invention is designed to 
insure the freedom of the projectile from premature 
deformation when normally discharged, excluding all 
agglomerant substances which are ordinarily employed in 
shrapnel projectiles. 

Work Holder. — Canly D. Eaiues, 

Worcester, Mass. This novel work holder comprises a 
bow and clamping devices depending from ends of the 
bow, and composed of spring loops forming clamps which 
are arranged at right angles to the bow and are open at 
their bent lower ends to permit the convenient insertion 
and removal of the wol-k held stretched parallel to the 
bow proper. The device is designed to enable the ope- 
rator to hold the fabric conveniently while sewing there- 
on and relieving the fingers of the hand holding the ma- 
terial, of the tiresome strain resulting from holding the 
material in position by hand. 

Nut Lock.— Charles J. McCue, La Ve- 

ta,Col. A nut having grooves in opposite side edges at 
its inner face is provided with a fastening device com- 
prising upper, lower and end members, the upper mem- 
Der being provided at its free end with a head to engage 
with an end face of the nut and a flange projected at 
right angles to pass over the top of the nut and en- 
gage with the end face of the nut, the flange thus 
serving as a fastening and also serving to indicate 
the member to be at the top of the nut. This nut lock 
is especially applicable to railway rails to be used in con- 
junction with the fish plates thereof. The lock is simple, 
can be quickly attached to any nut, and is designed to 
prevent the nut from being turned or moved by the 
traffic on the rail. 

ACETYLENE GaS GENERATOR.— Wil- 
liam McGraw, Mount Airy, O. This acetylene gas gene- 
rator is provided with a casing in which a carbide con- 



tainer is located, having a series of cells. Water cells 
placed above the carbide cells are designed to dis- 
charge water therein, and communicate one with an- 
other. Means are provided for automatically governing 
the flow of water through the bottom opening of the 
cells, and a cylinder receives the gas, from which cylinder 
a burner pipe extends. 

Saw Set.— Henry Neidhart, Brooklyn, 

N. Y. A saw- setting mechanism, comprising a pressure 
lever, is connected with a rock shaft, an arm being 
mounted on the shaft. A block is adjustable on the 
arm, a rod is adjustable through the block and a spring 
connection is located between the arm and block. Con- 
nections between the rock shaft and pressure lever are 
provided whereby the shaft will be rocked by a down- 
ward movement of the lever. 

Life Boat —James Mitchell, Sr., Ar- 
row River, Canada. This boat comprises a hollow 
inclosed figure having a rope guideway at each end of 
the boat, communicating with the interior and adapted 
to receive a suspending rope, and means for auton.ati- 
cally closing the rope guideways upon the removal of 
the rope. The suspending rope having been severed 
from the interior, the boat drops into the water on an 
even keel. 

Air Gun. — Elmer E. Bailey and 
Thomas A. Monk, Philadelphia, Pa. The magazine of 
this air gun is provided with an apertured disk at its 
front end, and the lock frame has a socket in its front 
extension. The firing tube is held at its front end in the 
disk and is provided with an enlarged head which fits in 
the socket. The head is made of hardened metal and 
its longitudinal passage is tapered, there, being an angu- 
lar shoulder formed at the inner end of the passage, 
which shoulder abuts on the firing tube and is of less dia- 
meter than the latter. This serves to reduce the shot 
used in the gun to a uniform size, so that they may 
properly fit the tube. An air- jet tube, a piston attached 
thereto, a piston rod, air cylinder and means for re- 
ciprocating the piston are also provided and combined in 
a novel manner. 

Horseshoe. — Neil L. Olson, Butte, 

Mont. This horseshoe, having thickened toe and heel 
portions and sockets therein, the socket or sockets in' 
the toe portion ranging at an incline approaching an 
angle of 45 degrees to the plane of the shoe and pro- 
vided at the inner ends of the sockets with seats for the 
calk keys, the calks having stems fitted to the shoe 
sockets and grooved and notched heads, and the keys 
having at their inner ends portions to engage the seats of 
the shoes and at their outer ends heads to enter the 
notches or sockets in the calks. 

Placket Protector and Skirt Sup- 
porter.— w. H. Carr and J. G. Wolf, New York City. 
Two members pivoted together comprise this placket 
protector and skirt supporter. The lower ends of the 
two members overlie each other and the upper ends have 
an interlocking engagement. To the upper end of one 
of the members a hook is adjustably secured. This 
device is designed to hold the placket opening of a dress 
closed and may also be utilized for supporting the dress 
skirt from the belt. 

Pneumatic Stacker. — William H. 

Cook, Winfred, South Dakota. This pneumatic straw 
stacker is designed to take the straw from an endless 
elevator apron and to carry it along by the force of a 
blast of air to the desired point. The device comprises 
an endless elevator apron, a pneumatic pipe conveyer 
and a rotary fan delivering a current of air into the 
same, the fan having a ratchet clutch connection with its 
driving mechanism to permit the fan to continue its 
revolution unimpeded by the retardation of the driving 
mechanism. 

Gage Adjusting Tie Plate.— Alex. 

B. B. Harris, Bristol, Tenn. In this invention various 
features of construction and arrangement of plates and 
spikes are designed to permit railroad rails to be ad- 
justed laterally to correct any deviation from the proper 
and standard gage. The plate itself is of an improved 
construction. The rail and tie fastening comprises a 
tie plate having on its under side integral spike tongues 
and two expanding plug spikes, one havmg a straight 
shank and the other having a recess just beneath its 
head that reduces the thickness of the spike, the two 
spikes being arranged to go on opposite sides of the rail 
and to be interchangeable to correct the gage of the 
rail. 

BottIjE.— William A. Pries, Sr., Brook- 
lyn, N. Y. This non-refillable bottle has a neck portion 
provided with an interior annular shoulder and an inte- 
rior annular channel, a valve casing consisting of a 
lower tubular portion having a flange at its upper end 
and a valve seat, an upper poition provided with outlet 
ports and having lugs, the lower ends of which are in- 
clined outward and downward to engage against the 
bottom walls of inclined notches formed in the top of 
the flange of the tubular portion, a ball valve in the 
casing adapted to engage in the valve seat, a cork bush- 
ing surrounding the tubular portion of the valve casing, 
the bushing being somewhat longer than the tubular 
portion and resting on a shoulder formed in the neck of 
the bottle, and locking means carried by the upper por- 
tion of the valve casing and adapted to engage in the 
annular channel in the neck of the bottle. 

Dumping Vehicle.— John M. Good- 
win, New York City. This dumping vehicle comprises 
valves in its bottom portion, a shaft upon which the 
valves are mounted to swing, struts on the lower sides of 
the valves, rotary shafts below the valves, detents on the 
shafts to engage with the struts aud support the valves, 
levers loosely mounted on the shafts, means for locking 
the levers to the shafts, a vertically movable ^piston, a 
cylinder in which the piston operates, and a connection 
between the piston and the levers. A novel mechanism 
is provided for operating the valves of the vehicle. 

Tool for Boring Tapering Holes 

—Irving W. Mason, Aberdeen, Wash. This drilling 
tool for boring tapering holes comprises a tapering cen- 
ter or spindle adapted to be held in a fixed position and 
formed with a screw rod, a bit having a body into 
which the rod screws, the bit being also provided with 
flexible arms, and cutters held on the free ends of the 
arms and engaging the tapering surface of the spiudle. 



Game Apparatus.— Henry T. P ycroft, 

Pamell, New Zealand. A game board having vertical, 
horizontal and diagonal lines intersecting one another, 
the diagonal lines crossing one another at right angles in 
the squares formed by the vertical and horizontal lines, 
is provided with marks having characters indicating the 
starting points for the men or counters, being produced 
on sundry of the points of intersection of the lines at 
each end of the board. Marks also serve to regulate the 
movement of the men or counters being produced on 
other points of intersection of the lines. 

Curtain Tassel Attachment. — 

Henry T. Pycroft, Auckland, New Zealand. A shade 
attachment is provided with a series of rings secured to 
one another to form a globular structure. A hook is at- 
tached to one of the rings and a plate is bent over one of 
the rings at a point removed from the hook, the plate 
having two portions lying against each other, the por- 
tions being perforated to receive a cord. The device is 
designed to prevent the shade cord and tassel from being 
accidentally wound around the roller by the action of the 
spring. 

Evaporating Apparatus. — Walter 

H. Underwood, Hutchinson, Kansas. The invention for 
which this patent was granted consists principally of a 
feed pipe discharging brine or like liquids over the dome 
of the fire box so that the discharged brine washes the 
salt off as it falls on the dome before it can burn there- 
on. The invention further consists of a fire box, an 
evaporating chamber around the fire box, a heating 
chamber around the evaporating chamber and curved 
flues in the evaporating chamber connecting the fire 
box with the heating chamber to increase the heating 
surface of the flues, and thus permitting expansion and 
contraction of the same and dislodging the salts which 
may have accumulated on the flues. 

Holder for Hats. —Franz Wagen- 

blast. New York City. This holder for hats comprises a 
bar or plate having on its front face lugs at one end and 
a hook at the other end. A hat ring is provided with 
oppositely projecting arms, one of which is hinged to 
the lugs of the bar or plate, the other being provided 
with an offset. A lock locks the offset arm of the ring 
to the hook of the bar or plate. With this device the 
hat can be hung up and securely locked in place so as to 
prevent its removal by unauthorized persons. The de- 
vice is especially serviceable in public places. 

Mop Wringer.— Herrmann A. Wolf, 

New Haven, Conn. A body portion open at the front is 
provided with supporting ledges, upon which ledges a per- 
forated mop receptacle is arranged to have bearing. A 
stop is carried by the mop receptacle, which stop ex- 
tends over the bottom of the receptacle and is adapted 
for engagement with a mop head. This mop wringer is 
designed to be readily applied to a bucket, and by means 
of which the mop may be quickly and easily compressed 
so as to force all or most of the water from the mop. 

Note.— Copies of any of the above patents will be 
turnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of tdis paper. 



NEW BOOKS, ETC. 

Glass Blowing and Working. For 
Amateurs, Experimentalists and 
Technicians. Based upon a Course 
of Lecture Demonstrations given 
under the Auspices of the Technical 
Education Committee of the Middle- 
sex County Council. With Colored 
Frontispiece and Numerous Illustra- 
tions, By Thomas Bolas. New 
York: Truslove & Camba. Pp. 313. 
Price $1. 
Anything from the pen of Thomas Bolas is usually not 
only interesting but eminently practical, and we have no 
hesitation in saying this is the best book on glass blow- 
ing for amateurs that has ever come under our notice. 
By following the directions and using proper materials 
any amateur ought to be able in a short time to make 
such glass apparatus as he needs, even though he does not 
become an expert glass blower. The illustrations, which 
number 104, while not particularly well executed, are 
clear and give the amateur an excellent idea of how the 
work is done. At the end is a bibliography of glass 
which is of great interest, and while probably not com- 
plete, still gives the titles which are most easily accepta- 
ble. 

Model Engines and Small Boats. 
New Methods of Engrine and Boiler 
Making. With a Chapter on Ele- 
mentary Ship Design and Construc- 
tion. By Nevil Monroe Hopkins. 
Fifty illustrations. New York : D. 
Van Nostrand Company. 1898. Pp. 
74. Price $1.25. 
This little book will be welcomed by all amateurs who 
are fond of using tools. The directions are very practi- 
cal and the illustrations are from clear working drawings. 
The book describes the building of small engines and 
boilers, including water tube boilers and the building of 
small model ships. We recommend this work to the 
amateur. Mr. Hopkins will be remembered as the author 
of an interesting article published in the Scientific 
American for September 11, 1897, on "" How to Build a 
Small Alternating Current Dynamo Without Castings." 

What is Fire Protection ? A Study. 
By Edwin O. Sachs. Second edition. 
Pp. 37. 

Theater Exits. A Paper by Alfred 

Darbyshire. With a Description and 

Plan of Sir Henry Irvino^'s '' Safety 

Theater." London. 1898. Pp. 13. 

These are publications of the British Fire Precaution 

Committee, ajid are two of the first pamphlets in the 

series. Several other important papers are promised. 

Transactions of the Astronomical 
and Physical Society of Toronto. 
For the year 1897. Including eighth 
annual report. Toronto. 1898. Pp. 
154. Price $1. 



COnnUNICATION ON CIGARETTES 

FROM 
PROP. J. W. MALLET, OF THE UNIVERSITY OF VIRGINIA. 

To THE Editor of the Scientific American: 

Dear Sir: 

The recent publication in your journal of the re- 
suits of an examination by me of some brands of cigar- 
ettes in general use has led to my receiving a number of 
letters of inquiry, some in reference to the mode of 
making the examination, some in regard to the names of 
the brands examined, and others expressing some sur- 
prise at the results reported and seeking confirmation of 
the statements which have been published. 

The examination in question looked simply to aecer- 
tiiining whether the cigarettes tested did or did not con- 
tain any traces of foreign adulterating materials alleged 
to be sometimes introduced by the manufacturers. 

The methods of testing were simple, well approved 
and easily applied, and the results were clear and posi- 
tive. In such matters a competent chemist reaches con- 
clusions which admit of no doubt or uncertainty, and 
the results reported are not opinions, but scientifically 
ascertained facts. 

It is the more remarkable that there should be any 
hesitation in accepting these conclusions, and that any 
credit should be given to the reckless assertion some- 
limes made as to the general adulteration of cigarettes 
with opium, etc., since numerous other analyses have 
before now been made by other trustworthy chemists, 
and in all cases the same general result has been recorded 
I know of no scientific evidence to the contrary. 

It is, moreover, apparent to any unprejudiced person, 
competent to consider the facts, that such adulterations 
as have been alleged could only be made out of sheer 
perversity and would be in plain contravention of the 
business interests of the manufacturers. 

Ignorance of easily ascertainable scientific facts is, 
however, common enough, as is often illustrated by the 
brown, oily material formed in the smoking of tobacco 
being pointed out as nicotine^ though in reality this is 
merely the tar produced by the action of heat on the 
woody fiber of the leaf. 

Nicotine when pure is a colorless fluid of somewhat 
oily consistence and strong, peculiar, penetrating odor, 
but it darkens on exposure to air and light, becoming 
first yellow and then brown, so that it lookH, in this 
darkened condition, something like the tarry matter 
which soils a smoker's fingers or a handkerchief through 
which tobacco smoke is exhaled, or is often noticed as 
deposited in the stem of a pipe. This tarry deposit has 
nothing essential in common with nicotine, and contains 
but traces of this alkaloid, when any at all. A part, but 
only a small part (about one-seventh in the experiments 
of Melsens), of the real nicotine of tobacco is volatilized 
without decomposition; the remainder is burned and 
destroyed in the process of smoking. 

The sensational statements occasionally made in regard 
to arsenic, copper, etc., as present in the paper wrappers 
would be at once seen to be grossly improbable if it were 
but remembered that the wrapper of a single cigarette 
weighs little more than half a grain, and that in such a 
minute quantity of thin, delicate, white paper there could 
be introduced but infinitesimal amounts of such foreign 
adulterants without their presence becoming perceptibls 
to common observation by the senses, aside from the 
positive scientific evidence that they are not present. 

The simple facts are, that such cigarettes as I have 
examined, representing a large part of those in general 
use throughout the United States, are made from pure, 
light-yellow tobacco of the high grade produced on cer- 
tain special soils, prominently in certain of the southern 
counties of Virginia and the adjacent porti()n of North 
Carolina, with wrappers of the best quality of harmless 
vegetable fiber paper, and are entirely free from the 
adulterants which it has been asserted are present, with 
no evidence in favor of such assertion, and in absolute 
contradiction of the scientific evidence actually available. 
I am, sir, 

Your obedient servant, 

(Signed) J. W. Mallet, 

Charlotteville, Va. 
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The charge for insertion under this head is One Dollar a 
line for each insertion ; about eight words to a line. 
AdvertiscTnents must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing iveek's issue. 



Marine Iron Works. Chicago. Catalop;ue free. 

For mining engines. J. S. Mundy, Newark, N. J 

** U. S." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge. Turner Brass Works. Chicago 

Yankee Notions. Waterbury Button Co. , Waterb'y, Ct. 

A good mechanic— photographer, designer, engineer- 
wants situation. " H," Box 976, Meriden, Conn. 

Bicycle Electric Light Co., Cleveland, O., want agents. 

Handle & Spoke Mchy. Olter loathe Co., Chagrin Falls,0. 

FERRACUTE Machine Co., Bridgeton, N. J. Full 
line of Presses, Dies and other Sheet Metal Machinery. 

Improved Bicycle Machinery of every description. 
The Grarvin Machine Co., Spring and Varick Sts., N. Y. 

Gasoline Engines and Launches. Free catalogue. 
Monitor Vapor Engine and P. Co. Grand Rapids, Mich. 

The celebrated *' Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne E 3f rigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins, 
By mail, ^4. Munn & Co., publishers, 301 Broadway, N. Y. 

iM° Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



TO INVENTORS. 

An experience of fifty years, and the preparution 
of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMEEICAN, 

361 Broadway. New York. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 

or no attention will be paid thereto. This is for oui 

information and not for publication. 
Ifieferences to former articles or answers should 

give date of paper and page or number of question. 
Inquiries not answered in reasonable time should 

be repeated : correspondents will bear in mind thai 

some answers require not a little research, and. 

though we endeavor to reply to all either by lettei 

or in this department, each must take his turn, 
ICii yers wishmg to purchase any article not advertised 

in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Supplements referred 

to may be had at the office. Pnce 10 cents each. 
ISoolcs referred to promptly supplied on receipt of 

price. 
Minerals sentfor examination should be distinctly 

marked or labeled. 



(7438) L E. B. asks: How many cabic 

feet of gas will an apparatus as mentioned in article gen- 
erate in twenty-four hours and how long will the charge 
last? Taking such an apparatus as mentioned in article 
as the base, how large an apparatus would it take to sup- 
ply ten lights, such as are used in houses, burning eight 
hours a day? A. The charge for the Adams apparatus as 
described is from one to two pounds. Each pound pure 
carbide generates 5% cubic feet of gas, or llj^ cubic feet 
for a full charge of 2 pounds, It is not a continuous 
generator. When the 2 pounds of carbide is exhausted 
the charge must be renewed. Care must be taken to 
keep fire away from the apparatus while it is open or 
being charged. The number of lights the apparatus will 
supply will iepend upon the size of the burners; 10 one 
foot burners for 8 hours will require 80 cubic feet of gas, 
which will call for an apparatus seven times larger in ca- 
pacity than the one illustrated in Scientific American. 
See Scientific American Supplement, Nos. 1057, 1149, 
1150, for illustrated articles, 10 cents each mailed. 

(7429) 0. P. writes : A tank of oxyj^ren 

was passing down the street. It was of usual size. 4 feet 
by 14 inches, the pressure about 220 pounds to the square 
inch, when it exploded, blovving the bottom off and send- 
ing the tank through walls, crashing into living apart- 
ments. The concussion was so terrible it broke all the 
windows for half a block, blowing the men in charge into 
the air, they escaping with shattered clothing and slight 
injuries. I have hitherto regarded oxygen as harmless 
and non-explosive. Why this should have exploded 
after standing three or four days, and after the pressure 
of the pump and after a little having been used out of it, 
I do not understand. Have heard that if grease got in- 
side of the tank that it would combine with the oxygen 
and form a spontaneous combustible gas, but in all my 
experience I have never met with an accident of this kind 
and I have been in this business, viz., filling and supply- 
ing oxygen and hydrogen tanks of ga&, and do not know 
that there is any truth in the grease theory. A. The bot- 
tom of the oxygen tank was blown out by too great a 
pressure. The oxygen cylinders deteriorate much faster 
than the hj'irogen, since the oxygen rusts the iron or 
steel and hydrogen does not. Probably this tank was 
weaker than was supposed, and the jar of carrying it was 
sufficient to produce the rupture. We do not think any 
theory of spontaneous combustion necessary. The cyl- 
inders should be tested frequently, nor should oxygen 
ever ba put into a cylinder without drjing the gas. 

(7430) J. C. asks : What is the cause of 

a bottle of ale or porter freezing in winterwhen it is-very 
cold, when you draw the cork? What I mean is, on a 
cold day if you take a bottle of ale, before you draw the 
cork, it is liquid, and if you take it into a warm room and 
draw the cork, it immediately freezes solid. A. The sud- 
den freezing of ^vater (ale is not necessary; it is the 
water in the ale which freezes) under these circum- 
stances is due to cooling it considerably below the freez- 
ing point, while it stands quiet. If then it receives a 
sudden jar. It changes to ice almost instantly, and the 
temperature of the mass rises to the freezing point. 
Water has been coole 1 to 4° Fah. below zero without 
freezing. It is ready to freeze, but seems unable to begin 
to freeze. A bit of ice, or any other solid, dropped into 
the water, will start the particles, and they then jump 
into the solid form with great rapidity. It is a very 
pretty experiment. 

(7431) C. E. asks : Can the core of an 

armature be made of aluminum, also the axle of an ar- 
mature? If not, why? Can you give me any informa- 
tion regarding how light the armature of a J^ horse 
power motor can be made? A. Iron is the only sub- 
stance of which the core of an armature can be made, 
since it alone can allow the magnetic lines to flow 
through it with sufficient ease. The shaft may be made of 
aluminum, for here strength is the only consideration, 
but it is not very good material for wear. We do not 
know what limit of weight has been reached in ^ horse 
power motors. 

(7432) a A. B. askP : "What is a formula 

for preparing paper for use in receiving a telegraphic 
message by the chemical process? Or what kind of 
paper is best to use, and what is the best method of 
treating it chemically, so that an electric current will 
pass through it and record on it the message ? A. 
Chemically prepared paper for autographic and automatic 
telegraphy is prepared by soaking it in either of the fol- 
lowing solutions: Nitrate of ammonia, 2 pounds ; ferri- 
cyanide of potassium, ^ ounce; gum tragacanth, 2 
ounces; glycerine, 2 ounces ; water, )^ gallon. Or, 
iodide of potassium, ^ pound ; bromide of potassium, 1 
pound ; starch, J^ ounce; water, 2 quarts; use any tough 
unsized paper. 

(7433) J. J. R. asks : 1. How can I tem- 
per steel for horseshoe magnets, bar magnets aud com- 
pass needles ? A. To temper steel for a magnet, heat 
the ends of the steel to a red heat and plunge it endwise 
into cold water. 2. How to give the compass needle the 
dark blue color at one pole ? How are the soft iron ar- 
matures of sounders blued ? A. A simple method for 
bluing a small article is to varnish it with a thin shellac 



which has been colored with Prussian blue. It is usually 
done by heating, but this requires some experience and 
skill. 3. How is hair removed from the body by elec- 
tricity ? A. To remove hair by electricity apply to a 
skillful physician. The method of doing it is given in 
"Medical and Surgical Electricity," Beard and Rockwell. 
Price $5.50 by mail. 4. Where is telegraphing by elec- 
tricity without wires treated of? A. For telegraphing 
without wires, see Scientific American Supplement, 
Nos. 790, 955, 995, 1131, and Scientific American, vol. 
78, JSTo. 14, 10 cents each. 

(7434) T. H. writes : I am using a coil 

18 inches long, 2 Inches bore, of No. 23 insulated wire, 10 
plies; the purpose is to draw an iron object of considera- 
ble weight into the coil, requiring a heavy current, but 
the heating of the coil stands in the way of the experi- 
ment. Is there any way of preventing this heating ? A. 
In using a coil as a "sucking coil," the effect ilepenis 
upon the number of amperes of the current andthe num- 
ber of turns of wire on the coil. The magnetizing power 
istheproduct of these two quantities. You are using 
rather a small number of turns of wire. You would do 
better to wind twice as many feet of wire on your coil, 
which will cut the current iown and thus reduce the 
heating effect, while it leaves the magnetic effect the 
same as before. There is r.o nsed to use a coarser wire. 

(7435) F. L. B. writes: In Scientific 

American of April 9, 1898, is a " Simple Mirror Gal- 
vanometer," by Mr. James F. Hobart. Can you tell me 
where I can find a more minute description of this instru- 
ment, that is about the connection of coil, what use is 
the lamp, how far is lamp from scale, hand glass from 
coil in chimney, what width and length and thickness is 
coil, what is the use of two needles, how long does the 
scale have to be, and does the yard stick (if yard stick is 
used) have to be reruledor divided in any other way 
other than what it is? A. The minor details of the con- 
struction of the mirror galvanometer are such as are com- 
mon to all such instruments, and hence are not given in 
our paper. We do not know any description giving full 
details. It would be very lengthy. We answer your 
questions. The account tells you to connect the coils in 
series, that is so that the electricity will go from one on 
through the other in the same direction, as, for example, 
with the hands of a clock. The lamp is to furnish a 
beam of light through the hole in the screen, is reflected 
from the mirror of the galvanometer back to the scale, 
where it will show as a bright spot and will move to and 
fro as the needles of the galvanometer swing under the 
power of the current. The lamp is only a few inches 
from the scale; the hand glass is moved to and from till 
the spot of light on the scale is bright and sharp. The 
distance of the glass from coil depends on the magnify- 
ing power of the glass and must be found by trial. The 
core of coils might well be 2 to 3 inches long and 1 inch 
wide. The size of coils depends on the amount of wire 
used in them. Two needles placed with opposite poles 
as shown are more sensitive than one would be. The 
scale may be about 20 inches long, and may be used just 
as it is ruled, or a strip of paper may be ruled with any 
equal scale divisions, no matter what. The dates of 
the copies of Scientific American you requested are 
March 17, 1888, and August 31, 1889. We can supply all 
back numbers of the Scientific American for four 
years back, and most of the numbers for ten years back, 
at 8 cents each. We always have all back numbers 
of the Supplement on hand, price 10 cents each. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

MAY 10, 1898. 
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( See note a t end o f list about copies of these patents.] 



Acetylene generator, E. N. Dickerson. 603,678 

Alarm, 1. B. Frazee 603.898 

Alizarin derivative, dark green, R. E. Schmidt 603,659 

Aluminates, making alkaline, D. A. Peniakoff 603,657 

Ammonia and waste products from garbage, pro- 
cess of and apparatus for recovering, Taylor 

& Walker 603,668 

Awning, J. I). Hogan 603,691 

Axle repairing apparatus, W. A. Hammer 603,636 

Bag fastener, A. Arkell 603,674 

Bagatelle board, M. Redgrave 603,738 

Ball mill, R. Steinbach 603,977 

Basin fixture, E. Hammann 603,727 

Basket, folding^ S. O. Burehfield 603,873 

Bearing, antifriction, C. B. Hobron t;03,642 

Bearing, antifriction hub or wheel, E. Childs 604,003 

Bearing, axle, C. b''aulkner 603,627 

Bearing, roller, W. F. Bauer 603,869 

Bed. adjustable. H. M. Martin 603,651 

Bedstead, invalid, A.J. Goodwin 603,632 

Bench clamp and dog. automatic. J. P. Rogers 603,970 

Bending machine, C. Seymour 603,926 

Berth curtain rod fixture, J. Kirby, Jr 603,643 

Bicycle attachment. E. H. Norns 603,654 

Bicycle brake, C. Muhlenf els 603,774 

Bicycle brake, R. Rausch 603,706 

Bicycle canopy, J. J. Metzger 603,916 

Bicycle handle bar, G. G. Powell 603,995 

Bicycle locking device. F. H. Wright 603,780 

Bicycle seat, Peck & Hawley (»03.734 

Bicycle seat attachment. H. A. Porter 603,735 

Bicycle support, M. Kelly 603,769 

Bit stock. M. Barber 603,825 

Blackboard, G. Glasraachers '. 603,6.il 

Blacking outfit, pocket shoe, L. W. Weaver 603,982 

Blotter bath and absorbent composition therefor, 

Fairbank & Cantril 603,841 

Board. See Ironing board. 

Boiler, F. A. Gardiner 601,877 

Book holder, M. E. Spielman 603,663 

Boring and shaping machine tool holder, W. 

Thau 603.748 

Bottle and cap, J. F. Kries 603,958 

Bottle, non-refillable, Mott & Dunn 603.701 

Bottle or ,iar closure, Hettinger & Kincaid 603,640 

Bottle, self -sealing, T. W. Ryan 630,795 

Bottle stopper, L. H. Broome 603,724, 603,725 

Bottle stopper, E. I-.. Lloyd 603,908 

Box. See Cigarette box. Tooth powder box. 
Bracket. See Curtain pole bracket. 
Brake. See Bicycle brake. Vehicle brake. 

Brake mechanism, differential. Brill & Adams 603,723 

Broom, T. H. Brown 604,000 

Broom handle, flexible. G. H. Kavanaugh 603,694 

Buckle and purse or bag, combined belt, A. W. 

Scheuber 603,974 

Budding clasp. J. D. Abell 603,807 

Buggy bow rest, N. iMcAulay 603,962 

Burial casket. Jaixen & Harry 603.767 

Burner. See Gas burner. Hydrocarbon burner. 
Button boring machine. W. H. & G. W. Leiman.. 603.854 

Cabinet and duet stool. H. B. Banes 603,618 

Cabinet, kitchen, J. E. Tate 603,667 

Cable stringer. F. A. Cannon 603,991 

Can. E. M. Ilallbauer 603.817 

Candle holder, F. J. BubHtz 603.871 

Car and air brake coupling, automatic combined, 

J. B. Thomas 603,824 



Car and air brake coupling, combined automatic, 

J. B. Thomas fi0;^,823 

Car appurtenance, passenger, E. F. Matheny 603,855 

Car coupling. Brown & Peak 603.889 

Car c«uplinc, R. C. Sayer 603,996 

Car fender, E. M.J»hnson 603,728 

Car fender, I. Macowsky 603,912 

Cars, combined track and wheel brake for street, 

K. W. Wohlenberg 603,716 

Cars, means for carrying velocipedes in railway, 

F. H. Skrine 603.777 

Carbureter spraying device. G. H. Weeks 603,933 

Carrier. See Hower carrier. 

Cartridge, carbid, G. de Roussy de Sales 603.971 

Cash register. A. Franke 60;i842 

Centering machine, J. H. Brewer 603,888 

Chair. See Hammock chair. 

Chair and bedstead, combined, J. Dixon 603,896 

Chandelier, extension gas. J. T. Rice 603,775 

Charging buggy, Woods & Henry 603.751 

Chimney cowl, O. Kuphal 603,881 

Chopper. See Cotton chopper. 

Cigar tip protector, F. E. Heinig 603.639 

Cigarette box, J. E. Buckhn 603,872 

Cigarette former, pocket, J. Veith 603.714 

Cithern. C. V. Menze 603,699 

Clamp. See Bench clamp. Heddle bar locking 

clamp. 
Cleaner. See Tube cleaner. 

Cloth cutting apparatus, Jackson & Boroughs 603,851 

Clothesline support, J. S.Green 603,633 

Coffee pot, H. L.Mitchell 603,700 

Coffee roaster, W. R. Ramsey 603,923 

Coin controlled machines, fraud preventing de- 
vice for. Romans & Grover 603.741 

Coin controlled mechanism, H. A. Manley 603,792 

Conduit wiring machine, W. E. Cowan 603,623 

Cork pulling machine. J. E. Hawkins 603,950 

Corn header, W. A. Wilson 603,934 

Corn husking machine, G. S. Gundersen.... 603,844, 603.845 

Corset, J. A. Garneau 603,843 

Cotton chopper, F. McCuIlough 603,963 

Cotton collecting apparatus, C. J. Luce 603.697 

Cotton press, l^ L. Dyer 603,784 

Coupling. See Car coupling. Car and air brake 

coupling. Pipe coupling. Thill coupling. 
Coupling releasing mechanism, U. G. Detwiler. ... 603,839 
Crank arms to crank shafts, means for attaching, 

Hoyt & Gillet 603,692 

Cultivator fertilizer distributer and planter at- 
tachment. J. B. Whitaker 603,802 

Curtain pole bracket, J. Boland 603.870 

Curtain stretcher, R. Hoffheins 603.690 

Cushion cleaning machine. Dow & Stern 603,828 

Cutter. See Pipe or tube cutter. 

Cutter head. S. J. Shimer 603,976 

Cycle saddle, W. Clifford 603.943 

Cycle saddle, T. J. Kirkpatrick 603.789 

Cyclone vault. D. H. Hanlon 603,948 

Dental impression material, L. L. White 603,803 

Desk or table attachment for furniture. E. 

Hughes 604,008 

Die for rolled forgings. F. H. Hathorn 603,637 

Die stock. W. H. Sweitzer 603,930 

Door buffer, J . F. Forster 603.785 

Door guard. J. B. Burton 603,620 

Door operating mechanism, A. Dittmar 603.895 

Dowel making machine. O. H. Ordway 603.965 

Draught equalizer. W. Lindsey 603,959 

Draw head, rigging, coupling and latch device, 

combined. H. E. Welsh 603.864 

Dress shield attachment. Ii\ H. Mitchell 603,773 

Drill. See Seed drill. 

Dropper. See Medicine dropper. 

Dry house for lumber, etc., C. J. Bergstrom 603,837 

Dye. brown sulfur, R. Derauth 603,755 

Dye, brown trisazo. K. Krekeler et al 603,648 

Dye, gray trisazo, K. Krekeler et al 603,646 

Dye. green trisazo, Krekeler & Martz 603,645 

Dye, green trisazo, K. Krekeler et al 603,647 

Dyeing apparatus, Melrose & Van Deusen 603,915 

Dynamo or motor, F. Schwedtraann 603,709 

Egg breaking and measuring utensil, C. M. Hager 603,635 

Electric condenser, C. S. Bradley 603,722 

Electric conductors, underground conduit for. C, 

H. Sewall 603,745 

Electric motor switch, F. E. Herdman 603,849 

Electrical apparatus for schools. M. E. Crowell... 603,875 

Electrically controlled switch, E. M. Hewlett 603.786 

Electrotherapeutic apparatus, G. G. Duke 603,815 

Elevating, transporting and discharging material, 

apparatus for. O. Johnson 603,852 

Elevator. See Pneumatic elevator. 

Elevator control apparatus, A. Sundt 603,66.5 

Elevator safety attachment. D. W. Knight 603,644 

Embroidering machine work feeding mechanism, 

H. Hill 603,953 

End gate fastening, J. S. Court 603,894 

Engine. See Explosive engine. Gas or oil engine. 
Rotary engine, Traction engine. 

Engine,J. Keller 603,788 

Envelope, safety, J. W. Riley 603,969 

Excavating tool, H. Rakov 603,858 

Explosive engine. C. E. Henriod 603,986 

Fare receipt slip, Borton & Bates 603,826 

J'are register and record. Shaft & Hays 603.861 

Faucet, E. U. Scoville 603.744 

Faucet, beer measuring, E. Boening 603,984 

B'aucet, measuring, E. Boening 603,983 

Feed water regulator, automatic electric, Mac- 

coun & Noey 603.6.50 

Fence, T. B. Ferguson, Jr 603.628 

Fence, T. R. Greene 603.901 

Fence machine, wire. O. A. Morrow 603,917 

Fence, portable. W. J. Brock 603,938 

Fence spacer bar. wire, G. H. Miller 603,772 

Fence stay. C. R. Morrow 603,961 

Fence stay wire lock, C. E. Wintrode 603.804 

Fertilizers, apparatus for making, E. Clarenbach. 603,942 

Filter, A. N. Sprague 603.8.34 

Filter, water. G. Sehussler 603,708 

Filtering and pressing garbage, process of and ap- 
paratus for continuously. C. Edgerton 603,945 

Finger gage for rings. A. Johnson 603,957 

Fire escape, W. E. Anderson 603.781 

Fireproof calcimine, S. Kalamaikowski 603,693 

Flower carrier. C. H. Leedv 603,649 

Flypaper, sticky, H. Thum 603.981 

Fly screen, J. G. Zook 603,717 

Fruit picker, P. Munde 603.918 

Frying pan and hf ter. E. Perrote 603.857 

Furnace. See Hot air furnace. 
Gage. See Finger gage. 

Garment supporter, R. Gorton 603,899 

Gas burner, W. W. Seeley 603,661 

Gas, device for preventing discharge of, A. S. 

Huffman 603.993 

Gas generator, acetylene. C. Ogburn.. 603,655 

Gas generator, acetylene. O. G. Seward 603,747 

Gas meter, prepayment, C. W. Hinman 603,850 

Gas or oil engine. F. S. Mead 603,914 

Gasshutoff, automatic, J. Baird 603.998 

Gasoline purifier, F. Messick 603,960 

Gate, L. Arnoldt 603,753 

Gate, D. Miller 603,793 

Generator. See Acetylene generator. Gas gen- 
erator. Steam generator. Vapor generator. 
Glassware, press for making articles of, Henry & 

Brady 60.S,952 

Gold separating machine, A. F. Perks 603.794 

Governor engine. C. M. Giddings 603,829 

Grain from thrashing machines into wagons or 

sacks, machine for loading, J. Heyrock 603,641 

Grass clipping device, J. McCallum 603.919 

Gum receptacle, chewing, C. W. Harding 603,949 

Hame strap, R. Quincey 003.987 

Hammock chair, swinging, A. Stransky 603,712 

Handle. See Broom handle. 

Handlebar, T. Vantuyl 603,671 

Hanger. See Harness hanger. Pine hanger. 

Hanger for goods or garments, F. Nickerson (!fl3,653 

Harness hanger, C. S.Carkin 603.940 

Harrow, J. C. Sturges 603,798 

Harvester, grain, G. A. Farrall 603.759 

Harvesting machine, J. C. Moore 603,652 

Hat body sizing machine. C. E. Keator 603,906 

Hat brim curling machine. J. Agar 603,719 

Hat pin securer. W. F. Kessinger 603.830 

Hay cocking machine, W. H. Frazine 603.816 

Headlight, electric. F. W. Dressel 603,876 

Heater. See Water heater. 

Heating by means of liquid hydrocarbons, appa- 
ratus for. J. A. Rambaud 603,658 

Heddle bar locking clamp, M. J. Armstead 603,808 

Hinge. J.J. Farrar 603,89? 

Horseshoe, marsh, W. H. Bordner 603,675 

Horseshoe nail clencher and hoof trimmer, M. 

Schmitt 603.975 

Hose bridge, W. H. Wolf 603.866 

Hose pipe nozzle and spraying device, combined. 

W. P. Wilson 603,750 

Hot air furnace, A. R. Blasse 603,809 

House. See Dry house. Power house. 

Hydrocarbon burner. J. Reidenbaugh 603,740 

Ice handling machinery, A. Gifford 604,007 

Incubator. J. R. Roberts 603,8.59 

Index. W. E. Coons 603,892 

Index, ledger, W. M.Daly 603,944 

Insole reinforcing machine, J. B. Hadaway. 

603,763, 60.3,764 

invalid rest. J. Drawe 603,756 

Ironing board. A. A. Pool 603.831 

,Tar, J. P. Lyon 603,911 

Jar and temporary closure therefor, J. P. Lyon... 603,910 

Joint. See Rail joint. 

Keyboard, separable object lesson, E. A. Fletcher 603,629 

{Continued on page SSh) 
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without steam power can save 
ti7iie and money by using our 

'FootaiiilHaqilPowerinaGliliiery 

SEND FOE CATALOGUES— 
A — Wood-working Machinery, 
U — Lathes, etc. 
SEHECA FAI,I.S MFG. COMFAHT. 
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THOROUGH INSTRUCTION BY MAIL. 
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ENGINEERING. 

Mathematics, Mechanical Drawing, and Machine Design 

SPECIALLY PREPARED TEXT BOOKS FREE. 
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THE UNITED CORRESPONDENCE SCHOOLS, 
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THE HALL 
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A PERFKGT TOOL 
WITH FRICTION GIMP, 

Bu^B^iings for all sizes and shapes. 
Highly polished pipes made 
up without scar or injury. 
For Circulars and Prices 
WALWORTH MFG. CO., 16 Oliver St., BOSTON, MASS. 
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CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. ^iW^Sendfor catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport, Conn* 
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UPRIGHT DRILLS 

Complete line, ranging from Light Fric- 
tion Disk Drill to 42" Back Geared Self- 
Feed. t*~ Send for New Catalogue. 

W. F. &JOHN BARNES CO. 
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ork.no machinery 

Single Machines or Coni= 
plete Equipments for 
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Illustrated Matter and Prices on 
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J. A. FAY & CO. 
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SUB-PRESS PUNCHES AND DK 

We make to order to drawings or mod- 
els blanking, shaving and swaging dies, 
either simple or compound, for work 
requiring accuracy and finish. Sub- 
Press Dies for the parts of watches, 
clocks, cyclometers, and other small 
mechanisms a specialty. We carry in 
stock different sizes of Sub-Press Bases 
and Stands. Send for Descriptive Cirfr. 

THE PRATT & WHITNEY CO. 
Hartford, Conn., U. S. A. 




Skinner Combination Lathe Chuck 

strong and true. Best reversible 
jaws -easily reversed. Made of 
steel, case hardened. No strain 
on the screws. Upper section of 
jaw may be Jeft off and chuck 
used for cutting stock. 
Greater capacity than any other 
chuck. Can be fitted with inter- 
changeable jaws. 

SKINNER CHUCK CO. 

Church St., New Britain, Conn. 

YOUR FOOT DOES 

Kvery mechanic who has tried it is 
delighied with the 

RIvett Bicycle Foot Power 

which is invaluable to those who do 
not have steam or other power at 
command. Polished castiron table, 
with true, smooth surface. Heavy 
wheel with regular motion and great 
power. Weight of all, 350 lbs. 

1^" Send for 189S Catalogue. 
FANEUIL WATCH TOOL CO., 

Boston, Mass., U. S. A. 





On Receipt of Ten Cents in Stamps (practically 
25% of retail price) we will send you one of our 
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A fine cutting tool, perfect clearance, especially good m 

bard wood and for end boring. Send fot Cir. S A., ftee. 

THE FORD BIT CO., HolyOke. Mass. 
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ENGINEERING 

Learned by study at home in your spare 
time. Able instructors. Superior text- 
books free. Fees moderate. 

$2 in ADVANCE and $2 a MONTH 

Pays for a College Education at Home. 
Established 1891. 35,0O0 students and Kradil- 
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References in every city and town. All who study 
guaranteed suceess. We have helped thousands 
tobDtterppsitions. Circular free. State subject 
you wish to study. 

IHTEBNATIONAL CORRESPONDENCE SCHOOLS, 
Box 943 , Scramtou, •'a. 
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KEEP COOL 
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THE 

Scientific American 

SPECIAL NAVY 

SUPPLEMENT. 
With Colored Map of Cuba. 




THE BATTLESHIP "OREGON." 

The great desire during tbe present crisis for ac- 
curate information concerning the United States 
Navy has led to the preparation of a short treatise 
on the Navy, which has just been published 
under the above title. Every effort has been made 
by the publishers to treat the subject in such a 
manner that it may be readily understood by the 
reader unversed in naval affairs, and at the same 
time render the publication a permanent book of 
rel'erence. 

This issue takes the place of the regular num- 
ber of the Supplement for April 30th, and consists 
of forty pages. 

The number opens with a historical sketch of 
the birth and growth of the new Navy from 1883 
to 1898, in which the programme of shipbuilding 
authorized in each year is given, together with the 
classes of ships which it called for. 

This is followed by an article which explains the 
different types of vessels into which a modern 
navy is divided, and shows, by the assistance of 
diagrams, the manner in which the various types 
of vessels are classified. This article will greatly 
assist the reader in understanding the detailed 
illustrations and descriptions of each ship which 
make up the bulk of the issue. 

The ships are grouped according to their type, 
as classified below. A comparison is drawn be- 
tween different vessels of the same type, and the 
impri)\ement of each ship on its predecessor is 
pointed out. 

BATTLESHIPS. 

"Indiana," 13 cuts; "Massachusetts," 2 outs; 
"Oregon," 2 cuts; "Iowa," 3 cuts; "Texas," 2 
cuts; " Kentucky," 2 cuts; " Alabama," 5 cuts. 

CRUISERS. 

"New York," 3 cuts; "Brooklyn, "1 out; " Min- 
neapolis," 1 cut ; "Columbia," 2 cuts; "Chicago," 
1 cut: "Olympia," 2 cuts; "Cincinnati," 1 cut; 
"San Francisco," 5 outs; "Detroit," 1 cut; 
"Charleston, 1 cut; "Baltimore," 1 cut; "New 
Orleans," 2 cuts. 

MONITORS. 

"Amphitrite," 4 outs; "Terror," 5 cuts; "Mon- 
terey," 3 outs ; " Miantonomoh," 4 cuts. 

GUNBOATS and TORPEDO BOATS. 

"Helena," Icut; "Annapolis," 1 cut; "Mari- 
etta," 1 cut ; '■ Ericsson," 2 cuts ; " Porter," 2 cuts ; 
" Maine's" torpedo boat, 1 cut; "Bailey," 3 cuts. 

SPECIAL CLASS. 

Eam " Katahdin," 4 cuts; submarine boat " Hol- 
land," 2 outs. 

Under the cut of each ship is a full table of 
her dimensions, armor, guns, speed, etc., and this 
is supplemented by tables at the end of the 
work, giving complete tables of the whole fleet. 

The illustrations number about 90, and include 
handsome half-tone views and wood-cuts of all 
of the vessels above mentioned. Other pictures 
show in great detail the guns, gun-turrets, tor- 
pi'iloes, steering apparatus, conning towers, and 
m'lny interior and sectional views of other parts 
lit these warships. The whole forms a most 
complete and fully illustrated periodical. 

In addition to the above is included a reliable 
map in colors, showing the island of Cuba and 
the West Indies. 

This issue is inclosed in a handsome colored cover 
for preservation. 

Price, by mall, 35 cents. 

MUNN & CO., Publishers, 

361 Broadway. New York Qty. 



Kinetoscope, projecting, J. N. Maakelyne, Jr 

Labeling machine, pneumatic, C. F. Tebbetta 

liacquer and lacquering, D. Marcus 

Ladder and ironing board, combination step, A. 
Samuelson 

Ladder, extension step, P. Herder 

Lamp, acetylene gag, O. G. Seward 

Lamp, aJdebyde, E. Fournier 

Lamp, electric arc, Gilbert & Lundin 

Lamp, electric arc, J. H. J. Haines 

Lamp, electric incandescent, W. J. Phelps 

Lamp, safety incajdescent electric, F. G. W. J. 
Adams 

Lantern, electric, b'. G. W. J. Adams 

Last, E. O. & G. A. Krentler 

Leather work, rotary cutter for, E. Childs 

Lens for sidewalks, illuminating, E. J. Sullivan.. 

Letter press book, A. Kahn 

Liquids, pasteurizing, J. H. W. Ortmann 

Lock. See Time lock. 

Lock, K. H. Hearn 

Loom protector stop mechanism. Sawyer & La- 
hue 

Lubricator, E. O. Goss 

Lubricator, G. Seyflarth 

Lumber piling lift, A. Stendahl 

Mail catcher, J. E. White 

Matches, composition for making, Tachauer & 
Braly 

Matrix drying apparatus, B. F. Jackson 

Mattress, sectional, W. F. Ade, Jr 

Mechanical movement, C. B. Judd 

Medicine dropper. J. B. Schermerhorn 

Metal shearing and bending machine, R. E . 
Daniels 

Metal working machine. N. V. Perry 

Meter. See Gas meter. 

Mill. See Ball mill. Windmill. 

Moistening device, J. J. Karges 

Mop head, I>. E. Ballam ,. 

Motor. See Steam motor. 

Needle, split, E. Strain 

Nickel ti-ora nickel ores, extracting, T. Storer 

Nut, lock, Gardner & Benscoter 

N ut lock, P. B. Kenyon 

Nut lock, J. F. Titus 

Oil tanks, automatic cutoflF for, N. Guyer et al 

Packing, metallic, W. H. Prendergast 

Pad. See Truss pad. 

Padlock, permutation, J. A. L. Snyder 

Pan. See Frying pan. 

Paper cutting and folding machine, E. H. & C. P. 
Cottrel 1 

Paper decoration, K Burger -. 

Pen, fountain, G. A. Spies 

Photograph holder, L. B. Hinman 

Photographic opaque negative and printing there- 
from, N. Bouvang 

Photographic plate holder, J. Schaub 

Photographic printing frame, E. W. Sweigard 

Photographic retouching table, W. E. Harding... 

Picker. See Fruit picker. 

Pipe. See Tobacco pipe. 

Pipe coupling. A. J. Avery 603,720, 

Pipe hanger. T. B. Sauer 

Pipe or tube cutter, C. H. Snedeker 

Plane, block or smoothing, P. Shea 

Plant support, C. L. Baldwin 

Planter, J. L, Durham 

Planter and fertilizer distributer, combined cot- 
ton seed, W. G. Gray 

Planter, corn, H. Rees 

Planter, corn, J. Urbanek 

Plow. gang. W. Stephenson 

Pneumatic elevator, J. B. Schuman 

Pocket knife, J. F. Harvey 

Power house, floating, J. Stickel 

Precious metals, apparatus for extracting. J. R. 
Hebaus 

Press. See Cotton press. Wine press. 

Primary element with regenerable negative elec- 
trode. Von BurgwaJl & Ofenschussl 

Printers' blankets, apparatus for washing. Haw- 
thorn & Liddell 

Printing machine, box. J. F. Gilliland 

Printing yams, method of and apparatus for, C. 
L. Horack 

Propeller, J. V. O'Connor 

Pulley, power, C. F. Endter 

Pump, L. d' Auria 

Pump, rotary, W. M. Wood 

Punching machine, J. J. Sullivan 

Rail joint, J. Wayland 

Rail joint, S. Young 

Railway conduit, F. S. Pearson 

Railway, electric, E. C. Crocker 

Railway, electric, Crocker & Howe 

Railway gate operating device, Campbell & Cum- 
mings 

Railway switch, W. & W. J. Harris 

Railway switch, J. F. Ruhland 

Razor strop, T. O. Holland 603,766, 

Reaping machine, binding, W. W. Burson 

Reel. See Wire reel. 

Register. See Cash register. Fare register. 

Regulator. See teed water regulator. 

Rivet setting machine. L. H. Schneider 

Roaster. See Coffee roaster. 

Roller. See Shade roller. 

Rotary engine, D. Drake 

Rotary engine, F. Priestley 

Rotary wheel or brush, flexible, C. E. Graham 

Rule, slide, W. L. E. Keuflfel 

Sash holder, H. W. Denham 

Sash holder, J. & T. W. Leask 

Saw flle, P. Lord 

Scale, wagon. A. Bradley 

Screen. See Fly screen. 

Screw, P. W. Cassil 

Seed drill, W. Stephenson 

Seed drill disk shoe, W. Stephenson 

Sewing machine, C. H. Wilcox et al 

Sewing machine, C. H. Wilcox et al 

Sewing machine feeding mechanism, Dimond & 
Dial 

Sewing machine ripping attachment, Talen & 
Croft 

Sewing machine thread trimming device, H. E. 
Hawes 

Shade roller, E. F. Hartshorn 

Sharpener, rock drill, V. H. Bradbury 

Shelves and table, convertible. E. B. Weston 

Shingle sawing machine, G. F. Steedman 

Sifter, ash, J. H. & E. W. Countiss 

Sifter, ash, J. Payette 

Skirt supporter, M. Gair 

Sled, W. S. Evans 

Soda water fountain, E. B. Mower 

Sole cutting out and channeling machine, R. 
Reid 

Spoke socket, W. O. Jones 

Spring. See Vehicle spring. 

Stand or chair base, J. W. Coultas 

Starting device, Stone & Doane 

Steam generator, J. I. Thornycrof t 

Steam motor, F. Seaver 

Steam trap, B. Thoens 

Steelyard, C. H. Bartlett 

Steering apparatus, electrical, H. O. F. Binde- 
maiin 

Stool, piano, H. B. Banes 

Stopper. See Bottle stopper. 

Stove, heating, A. G. Ryley 

Stove hood, portable. L. B. Keller 

Stove, slow combustion, H. J. Piron 

Straightener and polisher, rotary, W. G. Algeo, 
Jr 

Strainer, milk pail, F. Ansley 

Strap. See Hame strap. 

Switch. See Electric motor switch. Electrically 
controlled switch. Railway switch. Tele- 
phone throwoflf switch. 

Tack driver, C. W. Eader 

I'elephone throwoff switch, N. Fallek 

Temperature regulating apparatus, automatic, 
W. B. Loring 

Testing apparatus, L. C. Christie 

Thill coupling, J. J. Phillips 

Thill support and autirattler, combined, J. 
Shurter 

Thrashing machine feeder. W. Stephenson 

Throttle, J. P. Geiger 

Time lock, C. M. Ball 

Tire and felly, wheel, T. B. Jeffery 

Tire, elastic wheel, A. L. Cudey 

Tire patch, pneumatic, J. R. Hare 

Tire, pneumatic. W. H. Sewell 

Tire tightener. J. H. Osten 

Tire valve, A. S. Cartwright 

Tires, pump for inflating pneumatic, A. Gross 

Tobacco pipe. W. Nax 

Tool holder, H. S. Johnson 

Tooth powder box, C. Millington 

Torpedoes, severing mechanism for aerial, J. A. 
Hill 

Traction engine, W. Stephenson 

Traction wheel, H. C. Duensing 

Trap. See Steam trap. 

Trolley device for electric railway cars, L. E. 
Walkins 

Truck for handling railway rails, T. L. Flanagan 

Truck, stock, G. P. Clark 

Trunk or box attachment, C. G. Maxwell 

Truss pad, S. Tucker 

Tube cleaner, S. J. Gunn 



603,771 
603,669 
603,913 

603,820 

603,848 
603,746 
603,682 
603,630 
603,687 
603,705 

603.883 
603,882 
fM)3.790 
604,002 
603.799 
603,729 
603,930 

6aS,951 

603,860 
603,686 
603.997 
603.835 
603,749 

603.666 
603,879 
603,718 
604,010 
603,973 

603,813 
603,994 
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603,999 

6aH,822 
603,797 
603,683 
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603.670 
603,985 
603,736 
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603,972 
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603,765 
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603,685 

603.992 
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603,840 
603,884 
603,805 
603.664 
603,779 
603,752 
603,656 
603.624 
603.625 

60.^,621 
603,902 
603.707 
603.954 

603.827 
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603,679 
603,737 
603.761 
603,695 
603,783 
603.907 
603.909 
603,937 

603,891 

603,862 
603,863 
603,988 
603.989 

604,005 

603,931 

603,688 
6(13.903 
603.887 
603.715 
603.928 
603.893 
603,704 
6a3.760 
603,7.^8 
603,856 

603,968 

603,853 

603,677 

603.778 
6031800 
603,660 

603,980 
603,885 

603.886 



603,742 

603,730 
603,967 

603,836 
603.673 



603.626 

603,681 

6a3,696 
603,874 
603,966 

603,776 
603.978 
603.684 
603.935 
603.956 
603.726 
603.846 
603,710 
603,733 
603,941 
603,634 
603.702 
604,009 
603,731 

603,689 
603,821 
604,006 



603,672 
603.947 
603.676 
603.698 
603.932 
603,762 




25 cts. 
Yankee Shaving Soap, 

10 cts. 
Luxury Shaving Tablet, 

25 cts. 
Swiss Violet Shaving 

Cream, 50 cts. 
Jersey Cream (Toilet) 

Soap, 15 cts, 
Williams' Shaving Soap 

(Barbers'), 6 Round 

Cakes, i lb., 40c. Exquisite also for Toilet. Trial Cake for ac. stamp. 



THEONl-Y ItiiE lather] 
SHAVING SOAp^o* fAMOUS 



London 

64 Great Russell St. 
Sidney 
161 Clarence St. ' 
Williams' Soaps are for 
sale everywhere, but if 
your dealer does not sup- 
ply you, we will mail 
them to any address.post- 
paid, on receipt of price. 
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TRANSITS AND LEVELING INSTRUMENTS. 

ADji^l^^^^BLE BENCH LEVEL 

Bottoms 
ground true. 
Vials ground 
and 
\ graduated. 

Size 4 in. to 18 in. Price 12.50 to $8. For hook on the level 

C. F. RICHARDSON &, SON, 
P.O.Box977, ATHOL., iVLA!<S., U.S.A. 




QUEEN'S NEW 

Automatic Lamp 

Its Six Points of Superiority : 

1. It keeps in focus constantly. 

2. Kegulates and runs silently. 

3. No attention required to help 
it regulate. 4. Tbe full crater 
is projected. 5. The negative 
carbon is non-luminous. 6. The 
adjustments are all outside. 

It^~ Send for circular to 
OUEEN *fe CO., Inc. 
1011 Chestnut St., Philadelphia 




Tools fir Fine ra ill fforl 



TOOii 

aiAUMit 



Tools that are common and Tools that 
sare rare, costly and cheap Tools, and 
levery other kind of Tool used in any 
■trade you will find described and illua- 
■trated in MONTGOMERY'S TOOL CAT- 
IaLOGUE for 1898. A handsome 
■ book containing 510 pages and copious 
I index. Pocket size &H x 4J4 inches, with 
I rounded edges and stitched covers. 
I Every workshop and factory in the 
I country should have one. Sent hy 
I mail for 25 cents by 

MONTGOMERY & CO. 

105 Fulton Street, New York. 



DORMAH'S 
VULCAHIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to 11.000. All Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. Seals, Engraving and , 
Die Sinking of all kinds. Established 1860. 
Printing Presses, with complete outfits, 
from $1 to $100. |^" Send for Catalogues. 

THK J. F. W, OORMAN CO. 
121 E. Fayette St., Baltimore, Md., U. S. 




MIETZ & WEISS KEROSENE 

ENGINE 

the most economical power 
known. Absolutely safe and 
reliable. Runs with common 
kerosene. Perfectly auto- 
matic. Patented 1897 U. 8. 
and European countries. 
128-132 Mott St., NewYork 




Weber Gasoline Mine and Mill Pumps 

ALL SIZES. ~ ~ 

For All Duties. 

Economy and Efficiency 
Guaranteed. 

Address, stating capaci- 
ty and conditions, 

WEBER GAS AND 

GASOLINE ENGINE CO _ 

402 S. W. BonlcTard, Kansas <Jltv, Mo. 




(Continued nn page Sid) 



"WOLVERINE" GAS an° GASOLINE 

ENGINES, fnVW^KWy' 

The " Wolverine "is the only re- 
versible Marine Gas Engine on 
th e market. It is the lightest en- 
gine for its power. Requires no 
licensed engineer Abso- 
lutely safe. Manufact'dby 
LVERINE MOTOR WORKS. 

« IS Uuron Street, 

^ GRAND RAPIDS, MICH. 




KM. FIBER 

Manufactory Established 1761. 

LEAD PENCILS, OOLORKD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENPIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, KULEES, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, ■ - - New York, N. Y. 

Manufactory Established 1761. 




THE BERKEFELD FILTER 

The Standard ol the World. 

The only Alter removing typhoid 

and cholera bacilli from the 

water. Tested and r.^commended 

by Bacteriologists all over the 

world. The greatest invention inthe til- 

ter technic during the last ten years. 

The filter gives water in small and large 

aiantities according to the sizes. Easily 
eaned, filter cylinders sterilized by 
boiling in water. Send for circulars to 
BERKEFELD FILTER CO., 
4 Cedar Street, New York. 



WATER SUPPLY for your house and 
grounds secured by using a 

Caldwell Tank and Tower. 

Cypress Tanks, Steel Towers. Get 

tmr iUus. catalog on the subject. W. E. CALD- 
WEIiL CO., 217 K. Mam St., Louisville, Ky. 




OOOOQOOOOOOOOOOOQOOO 

o S 10 A DAY TO ABENTS R 

O JURAT HALSTEAD'^ GREAT WAR BOOK.O 

rj"Our Country in War." All about armieH. navies./^ 
coast defences. 



-- All about armieH, navies,/^ 
Maine Disaster, Cuba, Our War Sr^ 



Ovuaov uoj.cui,c7B, juaiiio j^i.Dii»<.ci, v^uuu, Kjur war ir 
with Spain and relations with Foreien Nations, fj 
O Nearly 600 pages, written since the Maine Disas- /^ 
ter. _ MaETnificent colored illustrations. Agents L./ 
(^making$10to$39perday.Noexperiencenecessary. /-v 
^ Most liberal terms guaranteed. 20 days' credit,*^ 
(_) price low, freight paid. Handsome outfit f ree. (~) 

OSendg two cent stamps to pay postage. P\ 

EDUCATIONAL UNION, 324 Dearborn It, CHICAGO. O 

oooooooooooooooooooo 



Buy Telephones 

THAT ARE GOOD-NOT "CHEAP THINGS." 
Thediflferenceincost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St., Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 





Don't Drink Dirty ^Water. 

Spring rains raise all streams 
and they wash the banks clean 
of accumulated refuse of the 
winter. You would not eat dirt. 
Why drink it? You need drink 
only absolutely pure water if 
you use 

TheSanitaryStill 

It distills water, aerated with 
sterilized air. Simple, durable 
and inexpensive. Write for 
booklet. 

THE CTJPRIGRAPH CO., 

138 N" Green St., Chicago, Ili* 



ARTESIAN WELLS 

Any depth from 10 to 2,000 feet. Wells tor the Improved 
Air Lift Pump a specialty. Old dug wells made deeper. 
Test Boring for Water. Soundings made for Founda- 
tions. S3^ Send fw references and vart.icutars. 
I. H. FORD & CO., 104 Fulton St.. New York 




ELL DRILLING MACHINERY. 

(MANUFACTUREO BY 

WILLIAMS BROTHERS. 
ITHACA. N.Y. 
MOUNTED QR ON SILLS. FOR 
DEEP OR SHAUbW WELLS, WIIH 
STEAM OR HORSE POWER 
SEND rOR CATAt-OSUEi 
■ADDRESS WILUAMSBROS.ITHACA,N.yi 



This beats Wind, Steam, or Horse 

Power. We oBer the 
WEBSTER 2J^ actual horse power 

GAS £NGIN£ 

for $150, less Ifts discount for cash. 
Built oninterchangeable plan. Built 
of best material. Made in lots of 100 
therefore we can make the price. Box- 
ed for shipment, weight 800 pounds. 
Made for Gas cr Gasoline. Also Hori- 
zontal Engines. 4 to 30 horse power. 
CF~ Write for Special Catalogue. 
WEBSTER MFG. CO., 1074 West 15th St., CHICAGO 




VAPOR LAUNCH COMPLETE for $150 

Row, f^^^^^ m/^ ^1 AND UPWARDS 

Sail 

or 

Steam 

Boats. 
. Send Hme cents tor catalomu,. Racine Yacht and 
loat Works, Racine Junction, Wis., Box A. 




Bo{ 




This $300 00 Launch for 1200.00, guaranteed or money 

refunded. Also builders of Row and Sail Boats, 
Send stamps for catalogue. Racine Boat Mfg. Co., Chicago 
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MAKIfiE & STATIONERY ENglWeg 



10NERY ENgi 

juiMluiiaOT 



BRANCH 

12EXCHAN(iEPLACl? 

NEWORLEANS 



4\D RAPIDS (Mich 
GAS-ENGINE & - 
YACHT 

- Co. " 



la: 



HORSE POWER 
2-3-CYLINDER 



SUBMARINE TELEGRAPH.— A POP- 

ular article upon cable telegraphing. Scientific Am- 
erican Supplement 1134. Price 10 cents. Forsale 
by Mnnn & Co. and all newsdealers. 




THIS 

Adjustable DRAWING Table 

Hardwood Top 20"x28" 

delivered in United States for $8.00 

each. Is easily adjusted, firm and 

durable. Send for Catalogue to 

ADIUSTABLE DRAWING TABLE CO. 
Office, Powers Opera House Block, 
Grand Rapids, Mich., U. S. A. 
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